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Bifft7llU7C. tiEteftft^ttT-B:, T D C (5'> I li <5 H $ > 7"?!Si I A il<7 1 
3 2 t a I) ft . CXF>144t»TrttZ. «SAA71 3 ZtlUfeHCU> 
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2<2>HI£lCJ;- 5 7;*56?-ftZ. ^S^ifei, TDCT^Ui§r*.7a , ;<i>ffi5£<2>7'f3;7 40 
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§8 l> 7 ^ H l# , C X h > 1 4 4 <9±£ V * t © >I £ ft # E S! 7 it I . H"Z, 

44#S&TDCCiUJ£l5tI?, & X 7* 7 F 1 3 6#t5X7EtJRf*tC*C 
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2©-?. «^fflcrtjiea*«f^7-ttic^^-??=3. r « ft -<r , # y y 7 <d ig £ a c '> 
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V^-?3=7. #^M*tt> ^T^S-^ft^m^-? ta«IC5S*IS|-?3S T 7 ttfett t 
Vt%7U>:^73 : 7.#^)S^iil<«Il5y > x>V>©J6*ttift<«7. 20 
[ 0 0 8 4 ] 

^il^ESSS «)K**^JC?tt . iS-aft t SiSt L T D «X 7 tt 7 C * C J; 'J . flK&^W® 

ii^fto)«^t eiarH"tcsii*r 7 c *#7-3= i . ^q&s, ±t ft a 

6]±7tt7CV#?? : 7<?>?. I>=/><5!Sl)$»Stin7, f^ItltXH)S'>7 
tt7.C*#qr&*S70-?ifc7. 
[ 0 0 8 5 ] 
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»i&Tt 3cvc^?5))«7^3. * it urn **»c**u 

7if ^^SUfettHSf «SI«7tt3 C >:i:J;o74U U<i)-?5)Z . «t,7, ii £ ft £ 
iBifctX^UT. :Mc*f*7£ft*-££<b7^nt3:> *«ttcl*SHt7k**«fc»- 

«y<!>iMi»»iDt . U#U, C<Z>fl>S;f#£7fc> jl£ft<Z>£«SJt;0f/Jv7 

it tl I* . &<t2k**-BMtJ**ttVtt»fcfflBl 6Cs£it*.Jtfc«2 67aJ}3lJ;<&ttT7 

c v # °j ^ 7 & v , mm . eft^$ai§ic^u7tX'i#cM'>T7cv#73 : 2<97*& 40 
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[ 0 0 8 6 ] 

* tt c , f'iias^i«x^^^^;^'(StLfei^'at/Tvr^s^5B-?y)7 r^t^c>jiinj 
. ifiiis^a t«*r ttfejid. 7t*si$*#ssi mis - 

■Mt <t7*l**C. -Htll!*ftZUH:**<!)ttt-?a»*jt*o7 
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l/lliUil. C 0 C * # »i . * il-&JEStg 1 X:B5SJ£7j SC-? ft . 8 u ilfc ft t *Jfc ? 1t 
3©-?. H®^^ : 5-7^3-Bl^^*^7X^ft9iJ^^iS 1 l)«-«itASft^X? : <«2. t 

C 0 0 8 7 ] 

( 3 ) &ftfa*#"* : 

#%£L7U*?. * ft fc> f , ^?5H^tai*tife4Di:, ***pjc*at*iz-:* 10 

^SV£ftl*t*i;tD?-t±Z*, ^*iCff^7*A*7*0***p]0ffaB:igi<*3. 

*t7:|l3C*IC£30?. il£fi0J±73fr,fc&f$gJItt. I> s />©A«»6l)JlftJ: V t 
it*>#C±^U, JESUS « + C S * % 0 T & l) / v 9 #fg£ t 3 0 ? 3?) J . ^ C ? , iSft 

7 7" > 1 0 I* . Bft«*#-*tti*0«fc , ?**'JflPtfi"?. 
[ 0 0 8 8 ] 

El ? «: , Sftft3:#C<fyi)T. *HAA71 3 2^. ft ft A IV 7 1 34. * » * tt # 1 5 
. 77?U>Dt$it#i 9, ?X * gft *t # 1 4 . *^?7 7 1 SetBfttH-f 5>7tS 
lfea!laBi7Ji)2. H 7 CffafefiH«*tt<Cfl U 7. **3f X t i« L 7 II ? Atf X 20 
f <S5^7J>'i, ftttfiffra*-?*?. * T ? I* . «A»*#*^<Dffl»Atfil&clll 

[ 0 0 8 ?] 

ajn*ft#*t'Bft«*#*fcig«c. exh>i 44^TDctar7'>u(iTOfe^ 

'f$>7-f*ftA^7 , 1 3 2 till7^2. * , # y 'J 7 f* T D C 0 & ft A ^ 7" 1 3 
2td<iiu0ffi£0*'f'$77*-?i*&u, 7 7 * 1/ 7 13: & ft A 7* 1 8 2tMnfe«ctf 
»t7. C 7 U 7 M (J 11 / 'J>fiJ;&/7H>) t«jSl>7CZF>1 44tBT? 

tt z v . * * s n c i* c iii5fip((!)J3- si^tf r^r *i 3 . m . 3ry | ;>0DttjtBt^ 

tt . iS.a^^#BfcaifUTt. <& ft A ^ 7" 1 3 2tlllfcICi5tU7ttll. 
[ 0 0 9 0 ] 30 

JiuMU;fe£?icBm^ff#i$i*iI£ft#ESXU!i)0-7*. ill® c iS e ft # 1 
lXU7U^?u^ti8itIfe^r 1 «ft«i*#ifJ;«J ill ^ ft 0 $ *Kit # X ?= # fit V £ 

. ^7^i/>tt^ryu>cJk^75^^-?^i7^>##!Siu0-?, yy ^fc??^^ 
t^2DU7^niar)i^ft0y v n»sjt^^7f 

[ 0 0 9 1 ] 

1 44t±^7ttn, ««£^P]-?iieft^ffi8&7-^ S . Sjffi^VtCigeft0;aStt± 
St7ll<#. SttJt#X**«C»*r*.7ll30?. ICCn>1 4 4 7 1 J± St U £ 40 
«i)7ttllXClKUttSll. / 7H>»»3D71l7ll2C^ti«)l( t Iff $'J * 3 
7J lo) C ftffl T 2 . H7, T D cmQW&Q 9 4 ^ y 7t * 7X^u|tit#i 4#mtlW 

c>«03k*ar7t*»r?. jx^^xi*. mmm n cm icbpt 7 n 7 u 3 ii e ft * 
b o o . !&x?77i 3 60iiiaiuii^fttf^Si:ri. c 0 >i e ft 1* . jxssstfxtf^i&or 
*i 7 u it, «?)tsw0^^0m«;ti5(y)3ii^ft £ fc , ;tts«Kit^/j\7- < «,7iu 

. )X I ) 7* . TDC)S«<i)IS<5H§>77*X?77l 3 6#*X?etJRIff*;;VCJ: 

-57. ?x*;& , xtgyC;eig^fiic5iRXU7*>i. tn, c<5i^Stti f p»c«8tU7 

[ 0 0 9 2 ] 
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oUlc£X&tj®£7gS*IUl2. 2X£;trzt£>c;£iE£ft#*K2,2 
V, *K&^±#Q57Jt±P7-ttICV#^B^#:KJ;?c> 01 OTfiUAvf >7t 
ttUfc«tt0»afttt-ttCff«*4l. iE£ft#l5lJ|S]i$lc£lXt2C*CS2. 
C 0 0 9 3 ] 10 

0 9 1 3 0TDC3ff#C;TvU£M*Plij!RX7-77l 3 6#';X7Et?l¥l3:r?'l'$>7t/TvL 
7113. AKtttt. 0 1 Otfflll75l5fllfej;?C, 7X5S?#7 tS/C;EiI£ft#}£^#C 

7*-4il*AK7-55M 3 6#>4*ret?Rra:**<r$:>7-?, #** n 0 s a ft t t * x * 

t±Z?>fS5>7tll>hD-;U?Z;:*#°r«g*«2. 
C 0 0 9 4 ] 

C ? l7l^St«*7tn««f P3ff*ffl^U7. CZK>I 4.4 tJflTir*? 
VtZ. C Z K y 1 4 4 IS . C<95At»*Cl*U7a*tI.'C7F5'1 4 4*BD 
CCit-rZia 1 ;-?. » ft A 7 1 Htlll7f n, CZh>1 44S>±#HC<¥^7*K 

**ntm»ft*7#»inr*i7. aft«*#"»caTruTtfift«ift#^vjRi*c. »ft 20 

A ;U 7 1 3 4 1*. 4 4tfTDCC*t?«Cffll)7*7C^?, $ ft # 7 o> - 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely prevent knock 
of an internal combustion engine in which air-fuel 
mixture is operated by homogeneous charge 
compression ignition. 

SOLUTION: First air-fuel mixture of gasoline and air 
is formed in a combustion chamber. The gasoline and 
air of the first air-fuel mixture are mixed in the 
proportion not to be self-ignitable only by 
compression in the combustion chamber. Next, 
gaseous hydrogen is sprayed into a part of an area in 
the combustion chamber to make second air-fuel 
mixture. The gaseous hydrogen is generated by 
decomposition of organic hydrate. By ignition of the 
second air-fuel mixture thus formed, the second air- 
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fuel mixture is burnt to perform compressed self-ignition of the first air-fuel mixture. Since 
octane number of the gaseous hydrogen is high, the gaseous hydrogen is not self-ignited 
before the ignition, and self-ignition timing of the first air-fuel mixture is surely controlled, 
and thereby occurrence of knock is prevented. Further, since a large amount of hydrogen 
can be generated from a small amount of raw material by the decomposition of the organic 
hydrate, a practical system can be configured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The gaseous mixture of a fuel and air is compressed by the combustion chamber, and he is the 
internal combustion engine which the this compressed gaseous mixture is burned and outputs power, 

the gaseous mixture which compresses said gaseous mixture by said combustion chamber — a 
compressor style, 

injecting a gasoline as said fuel to said combustion chamber — this gasoline and air — said gaseous 
mixture — the 1st gaseous mixture which forms in this combustion chamber the 1st gaseous mixture 
mixed at a rate which does not carry out autohesion fire in compression by the compressor style — 
means forming, 

A hydrogen generation-of-gas means to generate hydrogen gas by decomposing an organic hydrate, 
the 2nd gaseous mixture which forms the 2nd gaseous mixture which this hydrogen gas and air 
mixed by injecting said generated hydrogen gas to said combustion chamber in some fields of this 
combustion chamber — means forming, 

An ignition means to light this 2nd gaseous mixture so it may burn said 2nd gaseous mixture, it may 
compress said 1 st gaseous mixture and you may make it result in autohesion fire 
Preparation ********** # 
[Claim 2] 

He is an internal combustion engine according to claim 1 , 

Said hydrogen generation-of-gas means is an internal combustion engine which is a means to 
generate hydrogen gas by decomposing a decalin as an organic hydrate. 
[Claim 3] 

He is an internal combustion engine according to claim 2, 

Said hydrogen generation-of-gas means is an internal combustion engine which is a means to 
generate hydrogen gas by contacting a decalin and a catalyst under heating conditions. 
[Claim 4] 

He is an internal combustion engine according to claim 2, 

The internal combustion engine having a naphthalene addition means to add the naphthalene 
generated with decomposition of a decalin to said 1st gaseous mixture. 
[Claim 5] 

He is an internal combustion engine according to claim 4, 

Said naphthalene addition means is an internal combustion engine which is a means to add to said 
1st gaseous mixture by injecting said generated naphthalene directly into said combustion chamber. 
[Claim 6] 

He is an internal combustion engine according to claim 4, 

Said naphthalene addition means is an internal combustion engine which is a means to add to said 
1st gaseous mixture by injecting said generated naphthalene towards the air before flowing into said 
combustion chamber, and supplying this combustion chamber with this air. 
[Claim 7] 

He is an internal combustion engine according to claim 4, 

It has the gasoline container in which the gasoline injected by said combustion chamber is stored, 
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Said naphthalene addition means is an internal combustion engine which is a means to add to said 
1 st gaseous mixture by supplying said generated naphthalene in said gasoline container. 
[Claim 8] 

He is an internal combustion engine according to claim 4 to 7, 

The internal combustion engine which equips a part of path [ at least ] for adding said generated 
naphthalene with the heating means of this naphthalene. 
[Claim 9] 

He is an internal combustion engine according to claim 1, 

The internal combustion engine having a hydrocarbon compound addition means to add the 
hydrocarbon system compound generated with decomposition of said organic hydrate to said 1st 
gaseous mixture. 
[Claim 10] 

He is an internal combustion engine according to claim 1 or 2, 
Said hydrogen generation-of-gas means, 

The hydrogen container in which the hydrogen gas injected by said combustion chamber is stored, 
A detection means to detect the pressure in said hydrogen container, 

The amount control means of hydrate decomposition which controls the amount of decomposition of 
said organic hydrate based on said detected pressure 
Preparation ****** internal combustion engine. 
[Claim 11] 

He is an internal combustion engine according to claim 1 or 2, 

It has a demand torque detection means to detect the demand torque which said internal combustion 
engine should generate, 

said 1 st gaseous mixture — case said detected demand torque of means forming is smaller than the 
1 st predetermined threshold — a gasoline and air — said gaseous mixture — a means to form in said 
combustion chamber the 3rd gaseous mixture mixed at a rate which carries out autohesion fire by 
compression by the compressor style — it is 

said 2nd gaseous mixture — the internal combustion engine which is a means to stop each actuation 
when said detected demand torque of means forming and said ignition means is smaller than said 1st 
threshold. 
[Claim 12] 

He is an internal combustion engine according to claim 11, 

said 1 st gaseous mixture — a means to form gaseous mixture with gasoline concentration higher than 
said 1 st gaseous mixture in said combustion chamber when said detected demand torque does not fill 
the 2nd predetermined threshold smaller than said 1st threshold with means forming — it is 
said 2nd gaseous mixture — a means to form the gaseous mixture of a gasoline, hydrogen gas, and air 
by injecting said generated hydrogen gas to said combustion chamber when said detected demand 
torque does not fill said 2nd threshold with means forming — it is 

Said ignition means is an internal combustion engine which is a means to light the gaseous mixture 
of said gasoline, hydrogen gas, and air when said detected demand torque does not fulfill said 2nd 
threshold. 
[Claim 13] 

He is an internal combustion engine according to claim 1 1 or 12, 

said 1 st gaseous mixture — a means to form in said combustion chamber the stoichiometric mixture 
which a gasoline and air mixed by the chemically correct mixture ratio when, as for means forming, 
said detected demand torque exceeds the 3rd larger predetermined threshold than said 1st threshold - 
- it is 

said 2nd gaseous mixture — a means to stop actuation when, as for means forming, said detected 
demand torque exceeds said 3rd threshold ~ it is 

Said ignition means is an internal combustion engine which is a means to light said stoichiometric 
mixture when said detected demand torque exceeds said 3rd threshold. 
[Claim 14] 

He is an internal combustion engine according to claim 1 1 to 13, 

It has a rotational-speed detection means to detect said internal combustion engine's rotational speed, 
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said 1 st gaseous mixture ~ a means to form in said combustion chamber the stoichiometric mixture 
which a gasoline and air mixed by the chemically correct mixture ratio when said detected rotational 
speed of means forming is larger than a predetermined threshold rate — it is 
said 2nd gaseous mixture — a means to stop actuation when, as for means forming, said detected 
rotational speed exceeds said threshold rate — it is 

Said ignition means is an internal combustion engine which is a means to light said stoichiometric 
mixture when said detected rotational speed exceeds said threshold rate. 
[Claim 15] 

He is an internal combustion engine according to claim 1 or 2, 

Said ignition means is an internal combustion engine which is the means to which heat surface 
ignition of said 2nd gaseous mixture is carried out on this heating front face while having the heating 
front face heated beyond predetermined temperature. 
[Claim 16] 

The internal combustion engine according to claim 15 said whose heating front face is a glow plug. 
[Claim 17] 

He is an internal combustion engine according to claim 1 5, 

said gaseous mixture — the device which compresses the gaseous mixture of this combustion 
chamber when a compressor style raises a piston by said combustion chamber — it is 
said 2nd gaseous mixture — a means to form said 2nd gaseous mixture when means forming injects 
said generated hydrogen gas toward the top face of said piston — it is 

Said ignition means is an internal combustion engine which is the accumulation member prepared in 
said piston-top surface. 
[Claim 18] 

He is an internal combustion engine according to claim 1 7, 
The crevice is established in said piston at said top face, 

said 2nd gaseous mixture — a means by which means forming injects said generated hydrogen gas 
toward said crevice — it is 

Said ignition means is an internal combustion engine which is said accumulation member which 
forms said a part of crevice [ at least ]. 
[Claim 19] 

the gaseous mixture of a fuel and air — a combustion chamber — gaseous mixture — the control 
approach of the internal combustion engine which it compresses by the compressor style, and the this 
compressed gaseous mixture is burned, and outputs power — it is 

injecting a gasoline as said fuel to said combustion chamber — this gasoline and air — said gaseous 

mixture — the 1st process which forms in this combustion chamber the 1st gaseous mixture mixed at 

a rate which does not carry out autohesion fire in compression by the compressor style, 

The 2nd process which an organic hydrate is decomposed [ process ] and generates hydrogen gas, 

The 3rd process which forms the 2nd gaseous mixture which this hydrogen gas and air mixed by 

injecting said generated hydrogen gas to said combustion chamber in some fields of this combustion 

chamber, 

The 4th process which lights this 2nd gaseous mixture so it may burn said 2nd gaseous mixture, it 
may compress said 1 st gaseous mixture and you may make it result in autohesion fire 
The preparation ****** approach. 
[Claim 20] 

It is the control approach according to claim 19, 

Said 2nd process is the control approach which is the process which generates hydrogen gas by 
decomposing a decalin as an organic hydrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is controlling the autohesion fire of gaseous mixture in more detail about the 
technique which takes out power by compressing and carrying out autohesion fire of the gaseous 
mixture of a fuel and air by the combustion chamber, and it relates to the technique which takes out 
power at high effectiveness, controlling generating of the atmospheric pollutant produced by 
combustion. 
[0002] 

[Description of the Prior Art] 

Though it is comparatively small, since an internal combustion engine can generate big power, it is 
widely used as the source of power of various migration means, such as an automobile, and a vessel, 
an aircraft, or a power generation source of stationary types, such as works. Each of these internal 
combustion engines burns a fuel in a combustion chamber, and it is making into the principle of 
operation to change and output the pressure generated at this time to mechanical work. 
[0003] 

In recent years, in order to protect earth environment, it has come to be requested strongly that the 
discharge of the atmospheric pollutant discharged by the internal combustion engine should be 
reduced. Moreover, in order to reduce the operation cost of the viewpoint to the internal combustion 
engine which reduces the discharge of the carbon dioxide leading to [ of the earth ] warming, the 
further reduction of fuel consumption has come to be demanded strongly. 
[0004] 

The internal combustion engine of a combustion system (on these specifications, this combustion 
system is called a "premixing compression autohesion fire combustion system") which does 
compression autohesion fire of the gaseous mixture by the combustion chamber attracts attention in 
order to respond to these requests. Although later mentioned in a detail, moreover, the internal 
combustion engine which adopted the premixing compression autohesion fire combustion system 
can reduce sharply the discharge and fuel consumption of the atmospheric pollutant contained in 
exhaust gas to coincidence. However, on the relation to which compression autohesion fire of the 
gaseous mixture is carried out, this combustion system may have the too early stage when gaseous 
mixture carries out autohesion fire depending on an internal combustion engines service condition, 
and may carry out autohesion fire during compression, and a strong knock may generate it. 
[0005] 

Then, gaseous mixture to which fuel concentration becomes small gradually by the combustion 
chamber is formed, and the technique which makes controllable the autohesion fire stage of residual 
gaseous mixture is proposed because fuel concentration lights a part of gaseous mixture of a large 
side (patent reference 1). In this technique, the pressure of a combustion chamber is raised by 
lighting a part of gaseous mixture and burning it, and, thereby, autohesion fire of the residual 
gaseous mixture is compressed and carried out. Here, since it becomes so long that fuel 
concentration becomes small, the time delay (autohesion fire time delay) until the compressed 
gaseous mixture carries out autohesion fire carries out autohesion fire of the gaseous mixture of the 
compressed remainder one after another from the field where fuel concentration is large, without 
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carrying out autohesion fire at once. If it carries out like this, the stage when a series of autohesion 
fire is started can be controlled by controlling the stage lighting gaseous mixture, and it is possible to 
avoid generating of a knock. 
[0006] 

[Patent reference 1 ] 

JP,2001-254660,A 

[0007] 

[Problem(s) to be Solved by the Invention] 

However, in fact, even when such a technique is applied, it is not necessarily easy to control the 
autohesion fire stage of gaseous mixture certainly, and to avoid generating of a knock. Because, in 
order to light gaseous mixture, it is necessary to secure a certain amount of time amount to mix a fuel 
with air in between [ after a fuel must be mixed with air, and having to form gaseous mixture, 
therefore injecting a fuel to a combustion chamber until it lights ]. However, since autohesion fire 
may be carried out and gaseous mixture carries out autohesion fire before ignition in such a case 
while a fuel and air are mixed depending on an internal combustion engine's service condition, an 
autohesion fire stage is uncontrollable by ignition timing. 
[0008] 

It is supplying a small amount of hydrogen gas to a combustion chamber, and the applicant of this 
application develops the technique which controls the autohesion fire stage of gaseous mixture, and 
is already application ending in order to solve such a technical problem (application for patent No. 
196291 [ 2002 to ]). But although control of an autohesion fire stage becomes possible in this 
technique, consideration sufficient about the loading approach of hydrogen gas is not carried out, but 
the room of amelioration is still left behind as the whole internal combustion engine. That is, since it 
carried, when sufficient consideration had to be performed from a viewpoint on insurance to gas 
leakage etc., technical problems, like there is nothing existed if the supplement of hydrogen gas was 
also still easier like a gasoline and a big tooth space is not only needed, but it saw as the whole 
internal combustion engine in having filled up with and carried hydrogen gas in the high pressure 
tank, the further amelioration was desired from a viewpoint of practicality. 
[0009] 

This invention is made in order to solve the technical problem in the conventional technique 
mentioned above, in the internal combustion engine which applied the premixing compression 
autohesion fire combustion system, is certainly controllable and, moreover, aims the autohesion fire 
stage of gaseous mixture at offer of a practical technique. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] 

In order to solve a part of above-mentioned technical problem [ at least ], the internal combustion 

engine of this invention adopted the next configuration, namely 

The gaseous mixture of a fuel and air is compressed by the combustion chamber, and he is the 
internal combustion engine which the this compressed gaseous mixture is burned and outputs power, 

the gaseous mixture which compresses said gaseous mixture by said combustion chamber — a 
compressor style, 

injecting a gasoline as said fuel to said combustion chamber — this gasoline and air - said gaseous 
mixture — the 1st gaseous mixture which forms in this combustion chamber the 1st gaseous mixture 
mixed at a rate which does not carry out autohesion fire in compression by the compressor style — 
means forming, 

A hydrogen generation-of-gas means to generate hydrogen gas by decomposing an organic hydrate, 
the 2nd gaseous mixture which forms the 2nd gaseous mixture which this hydrogen gas and air 
mixed by injecting said generated hydrogen gas to said combustion chamber in some fields of this 
combustion chamber — means forming, 

An ignition means to light this 2nd gaseous mixture so it may burn said 2nd gaseous mixture, it may 
compress said 1st gaseous mixture and you may make it result in autohesion fire 
Let preparation ****** be a summary. 
[0011] 
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Moreover, the control approach of this invention corresponding to the above-mentioned internal 
combustion engine, 

the gaseous mixture of a fuel and air - a combustion chamber ~ gaseous mixture — the control 
approach of the internal combustion engine which compresses using a compressor style, and the this 
compressed gaseous mixture is burned and outputs power — it is 

injecting a gasoline as said fuel to said combustion chamber — this gasoline and air ~ said gaseous 

mixture — the 1st process which forms in this combustion chamber the 1st gaseous mixture mixed at 

a rate which does not carry out autohesion fire in compression by the compressor style, 

The 2nd process which an organic hydrate is decomposed [ process ] and generates hydrogen gas, 

The 3rd process which forms the 2nd gaseous mixture which this hydrogen gas and air mixed by 

injecting said generated hydrogen gas to said combustion chamber in some fields of this combustion 

chamber, 

The 4th process which lights this 2nd gaseous mixture so it may burn said 2nd gaseous mixture, it 
may compress said 1st gaseous mixture and you may make it result in autohesion fire 
Let preparation ****** be a summary. 
[0012] 

In the control approach of the internal combustion engine of this this invention, and an internal 
combustion engine, the 1st gaseous mixture which a gasoline and air mixed at a rate which does not 
carry out autohesion fire only by being compressed by the combustion chamber is formed in this 
combustion chamber. Subsequently, the 2nd gaseous mixture is formed in some fields of this 
combustion chamber by supplying hydrogen gas to this combustion chamber. Hydrogen gas is 
generated by decomposing an organic hydrate. In this way, the pressure of this combustion chamber 
is raised, and you compress the 1st gaseous mixture, and make it result in autohesion fire by lighting 
the 2nd formed gaseous mixture. 
[0013] 

the gaseous mixture compressed by the combustion chamber since autohesion fire of the 1 st gaseous 
mixture was not carried out only by being compressed by the combustion chamber and hydrogen gas 
had the property which cannot carry out autohesion fire easily — even if it injects to inside, hydrogen 
gas does not carry out autohesion fire immediately Since hydrogen gas has the property to light 
easily by ignition, combustion is started by lighting the 2nd gaseous mixture, and it can compress the 
1 st gaseous mixture and can be made to result in autohesion fire by this combustion on the other 
hand. If it carries out like this, autohesion fire of the 1st gaseous mixture can be carried out by 
controlling the stage lighting the 2nd gaseous mixture at a desired stage. Consequently, it becomes 
possible to operate carrying out compression autohesion fire of the gaseous mixture, without making 
it knock at an internal combustion engine, even when the internal combustion engine is operated on 
what kind of conditions. Although later mentioned in a detail, when an internal combustion engine is 
operated carrying out compression autohesion fire of the gaseous mixture, it is known that the 
discharge and fuel consumption of an atmospheric pollutant which are discharged by this internal 
combustion engine can be decreased that it is simultaneous and sharply. Therefore, it becomes [ to 
decrease the discharge and fuel consumption of an atmospheric pollutant further ] possible and is 
desirable if it can operate not being concerned with an internal combustion engine's service condition 
in this way, but carrying out compression autohesion fire of the gaseous mixture. 
[0014] 

Furthermore, the hydrogen gas injected to a combustion chamber is generated by decomposing an 
organic hydrate. Although a detailed reason is mentioned later, if hydrogen gas is generated in this 
way, in order to generate hydrogen gas, a big tooth space is not needed, and also to gas leakage etc., 
safety will be high, and moreover a supplement of a raw material will also be easy safety, therefore it 
will become possible [ constituting a system with fully high practicality as the whole internal 
combustion engine ]. In addition, it is possible for you to compress the 1st gaseous mixture and to 
make it result in autohesion fire only by burning very a small amount of hydrogen gas, therefore the 
hydrogen gas injected to a combustion chamber is good by the minimum daily dose which can light. 
For this reason, since few daily doses are sufficient also for the organic hydrate used as the raw 
material of hydrogen gas, the high system of practicality can also consist of such points. 
[0015] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/25/2006 



JP.2004-1 00501 ,A [DETAILED DESCRIPTION] Pa S e 4 of 23 

In such an internal combustion engine and the control approach, it is good also as using a decalin 
(decahydronaphthalene) as an organic hydrate. 

L°de l 2lin - a liquid - it is - moreover - decalin lmol from - five mols Hydrogen gas can be 
generated. That's, since a tooth space big [ since a lot of hydrogen gas can be 
amount of decalin ] in order to generate hydrogen gas is not required it ^ desirable. Moreover, the 
naphthalene produced as a by-product in case a decalin is decomposed and hydrogen gas is 
generated is comparatively stable, and does not degrade piping. 

Kl a decalin is decomposed and hydrogen gas is generated, it is good also as contacting a 
decalin and a catalyst under heating conditions. If it carries out like this, it is possible to decompose a 
decalin promptly and to generate hydrogen gas. 

Kugh naphthalene will arise as a by-product if a decalin is decomposed ^^8^^ 
generated, it is good also as adding to said 1st gaseous mixture and burning this naphthalene w til a 
Sine, bf course, when an organic hydrate is decomposed and hydrogen gas ^ generated, it is 
good also as burning with a gasoline the hydrocarbon system compound produced by this. 

The 1 compound of hydrocarbon systems, such as naphthalene produced as a by-product with 
hydrogen gas, can be burned with a gasoline. Therefore, since a by-product can be processed if it 
carrie out like this, it is suitable. Furthermore, since the octane value is high compared^ with . 
gasoline, if it burns with a gasoline, since such by-products, such as na P hthalen 5^ are 
generating of a knock and can raise an internal combustion engine's engine performance, they are 

suitable. 

Th°e 2 nLhthalene produced as a by-product at the time of generating hydrogen gas is good also as 
mjectnf 5 Sy into a combustion chamber. Although naphthalene has the property which will be 
soHdified i temperature becomes low, if it injects directly into a combustion chamber since 
SphtMene^ cTbe certainly supplied to a combustion chamber and it can be made to burn with said 
1 st gaseous mixture, it is desirable. 

OHt is good also as adding to said 1st gaseous mixture by injecting ^^^^^Sinco 
flows into said combustion chamber, and supplying it to this combustion ^T^* ^ J£ J™ 
injecting naphthalene, then an injection pressure cannot be heightened ^ much into ^ air but 
can also inject naphthalene before air flows into a combustion chamber, it is possible to make an 
injection system simple. 

Furthermore, it is good for the gasoline container in which the gasoline injected by said combustion 
chamb^is slored flso as adding said naphthalene. Since naphthalene is 

carries out like this, naphthalene can be injected to a combustion chamber with a ga ol ne ^refore, 
since it becomes possible to add simple to the 1 st gaseous mixture and to bum naphthalene in it, it is 
desirable. 

Sus 2 good also as heating this naphthalene at a part of path [ at least ] for adding naphAalene by such 
approach of adding naphthalene to the 1st gaseous mixture. Since it becomes possible since 
naphthalene has the property which will be solidified if temperature becomes ]ow to Preven 
solidification of naphthalene and to supply a combustion chamber certainly, if naphthalene is heated 
in this way, it is desirable. 

' InTuth an internal combustion engine which injects hydrogen gas to a combustion < ^^er *e q 
hydrogen gas injected by this combustion chamber is stored in the hydrogen container, and it is good 
also as Controlling the amount of decomposition of said organic hydrate based on the pressure which 
detected and this detected the pressure in this hydrogen container. 
[0025] 
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For example, when the pressure in a hydrogen container declines, the amount of decomposition of an 
oreSydrkte can be increased, and the pressure in a hydrogen container can be kept constant by 
of decomposition, when the pressure in a hydrogen container nses conversely. 
ifZ ^ay, insure is kep P t constant, since it becomes possible to be stabilized m a combustion 
chamber and to inject hydrogen gas, it is desirable. 

IUs 2 it is and in the internal combustion engine which did the claudicaton, the demand torque which 
M int^combustion engine should generate is detected, and when the -is detected demand 
torque is smaller than the 1st predetermined threshold, gaseous mixture may )»**^™™ 
first a gasoline and air - said gaseous mixture - the 3rd gaseous mixture mixed at a rate which 
cSesfut autohesion fire by compression by the compressor style is formed in said combustion 
^Tl£2S!injectii of hydrogen gas is stopped and formation of said 2nd gaseous ^tore 
is not performed. In connection with this, the ignition over this 2nd gaseous mixtore is also stopped, 
and said gaseous mixture - it is good also as compressing and carrying out autohesion fire of said 
3rd gaseous mixture by the compressor style. 

EL internal combustion engine which does compression autohesion fire of the gaseous .mixture 
by the combustion chamber, since it is hard to generate a knock when a load is °w, autohesion fire 
can be carried out at a suitable stage because do not light the hydrogen gas Ejected to the 
combustion chamber as mentioned above but ** also compresses gaseous m ixture. * e 
value suitable as the 1st threshold is set up beforehand, and when smaller than the 1st Jreshold 
which requires demand torque, since it can be used efficiently, saving compressing and carrying out 
autohesion fire of said 3rd gaseous mixture, then hydrogen gas, it is suitable. 

InTuch an internal combustion engine, when demand torque is still smaller (i *, when this demand 
orque is smaller than the 2nd predetermined threshold smaller than said 1 f^^^J^ 
also as burning gaseous mixture as follows. That is, the gaseous mixture of a gasohne, hydrogen gas, 
and air is fornfed by forming gaseous mixture wuh gasoline concentration higher than > aid 1st 
gaseous mixture in said combustion chamber, and injecting hydrogen gas further. In this way itis 
gSd also^as lighting the gaseous mixture of the gasoline, hydrogen gas, and air which were formed, 
and burning it. 

Since" it will become that gaseous mixture is compressed and it is hard to ^T^ «^^ * 
a load becomes extremely low, it is desirable to light gaseous mixture and to burr i it on such 
conditions. But the merit that the improvement in the merit when ^^Te^W^ ^d the 
autohesion fire of the gaseous mixture in such a case, i.e., fuel consumption effectiveness and the 
discharge of an atmospheric pollutant decrease is no longer obtained. However, as for hydrogen gas, 
? is possible it to be adding hydrogen gas to gaseous mixture, and ^^Z ^I^L^ 
mixture of fuel concentration, since the ignition range is very wide. Therefore, also in the extremely 
tow conditions of a load, if hydrogen gas is added to gaseous mixture and the very low gaseous 
mixture of fuel concentration is burned, since it becomes possible to raise fuel consumption 
effectiveness and to decrease the discharge of an atmospheric pollutant, it is suitable. 

n 2ft is, and when the detected demand torque is large in the internal combustion engine which did 
U claud'icaton (i.e., when demand torque has exceeded the 3rd bigger P^^^ d 
said 1 st threshold), it is good also as burning gaseous mixture as follows. The gaseous mixture 
S^S^fwUd. a gasoline and air mixed by the chemically correct -~no is 
formed in a combustion chamber, and this stoichiometric mixture is lit and is burned • Mo^ver^ ^ 
internal combustion engine's rotational speed is detected, and also when the detected rotational speed 
if larger than a predetermined threshold rate, it is good also as forming the stoichiometnc mixture of 
a gasoline and air in a combustion chamber, lighting this stoichiometnc mixture and burning it 
similarly. 

Since big power must be outputted when the demand torque to an internal combustion engine is 
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large, the direction which a stoichiometric mixture is lit [ direction ] and bums it is more ^suitable 
*he than compressing and carrying out autohesion fire of the *^™^™%?^ Q 
stoichiometric mixture lights easily, and since it burns promptly, it is suitable [ stoichiometnc 

so in order to carry out high-speed rotation of the internal combustion engine. Therefore, 
when he demand torque to ^internal combustion engine is large, or when National speedy high 
Tstokhiometric mixture is formed in a combustion chamber and it becomes possible by lighting this 
gaseous mixture to operate an internal combustion engine appropriately. 

Orthl heating front face heated beyond predetermined temperature is established in an internal 
^^^g^s combustion chamber mentioned above, and it is good also ^ carrying out heat 
sSe Tuition of said 2nd gaseous mixture containing hydrogen gas on this heating front face. 

men hydrogen gas contacts a heating front face, it has the property which carries out . heat surface 
ignition easily. Therefore, if this property of hydrogen gas is used, it will become possible to light 
the 2nd gaseous mixture that it is simple and certainly. 

IHs Sod also as using a glow plug as such a heating front face. Since the glow plug is widely used 
w fe^^o£Z^M of a diffosive-burning method such 

nlant it is easy to receive and, moreover, has sufficient dependability. Therefore it a glow plug is 
uset a heafing front face can be established in a combustion chamber that it is simple and certainly. 

OMhe accumulation member is prepared in the piston front face, and the front face of this 
«S mlmoeTcan also be used as a heating front face. Since it is ^^^^ n 
Z gaseous mixture in a combustion chamber, if the accumulation member is prepared n the piston 
front face, as for the piston front face, it is possible for heat of combustion to be stored m an 
accumulation member, and to form a heating front face simple. 

Furthermore the crevice is established in the front face of said piston, and it is good also as forming 
a p^Tcrevice [ at least ] by injecting hydrogen gas toward this crevice, using this accumulation 
member as forming said 2nd gaseous mixture. 

Ehe injected hydrogen gas will stop in a crevice if it carries out likethi v ^ 
form the 2nd gaseous mixture certainly in a crevice, since heat surface ignition of the 2nd &™eous 
Sure can be certainly carried out with the heat stored in the accumulation member, it is desirable. 
[0038] 

and effects of .his invention m ore dearly, «he exampie of «hi S 
invention is explained according to the following sequence. 

A. The 1st example : 

A-l. Equipment configuration : 
A-2. Outline of engine control : 
A-3. Outline of a combustion control : 
A-4. Modification : 

B. The 2nd example : 
[0039] 

A. The 1st example : 

££^%SE^ having shown the structure of the engine 10 of the 1st example 
nolio^aUy. The engine 10 of the 1st example is a four-cycle-type engine wh } ch ,°^P°^ by 
burning g'aseous mixture in a combustion chamber, repeating four ^^^SSrf'i 
compression, expansion, and exhaust air. As shown in drmmgl , 10 ZTozenZ 

engine 100 which consists of the cylinder head 130, a cylinder block 140, etc a ^JjJ^SJ^ 
generator 200 which is made to generate hydrogen gas and is supplied to an 

The engine 100 shows the condition of a combustion chamber of having taken the cross section with 
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the mid gear mostly, in order to show the structure. 
[0040] 

The basic structure of an engine 100 is the structure where the cylinder head 130 was attached to the 
upper part of a cylinder block 140 as illustrated. The cylinder 142 of a cylindrical shape is formed in 
the interior of a cylinder block 140, and a piston 144 slides on the interior of this cylinder 142 up and 
down. The space surrounded on the cylinder 142, the piston 144, and the inferior surface of tongue 
of the cylinder head 130 serves as a combustion chamber. 
[0041] 

The piston 144 is connected to the crankshaft 148 through the connecting rod 146, and a piston 144 

slides on the inside of a cylinder 142 up and down with rotation of a crankshaft 148. 

[0042] 

The inhalation-of-air path 1 2 for adopting inhalation air to a combustion chamber, the ignition plug 
136 for lighting the gaseous mixture of a combustion chamber, the flueway 16 for discharging the 
combustion gas which occurred in the combustion chamber, etc. are connected to the cylinder head 
130. Moreover, the intake valve 132 and the exhaust air bulb 134 are formed in the cylinder head 
130. An intake valve 132 and the exhaust air bulb 134 are driven with the electric actuators 162 and 
164 to each. The electric actuator 162,164 can open and close an intake valve 132 and the exhaust air 
bulb 1 34 by carrying out two or more laminatings, being constituted, and deforming electrostriction 
components, such as a piezo-electric element, into a high speed extremely according to the electrical 
potential difference impressed. The electric actuator 162,164 opens and closes the inhalation-of-air 
path 12 and a flueway 16 by driving an intake valve 132 and the exhaust air bulb 134 under the 
control of ECU mentioned later according to the electrical potential difference impressed. 
[0043] 

The air cleaner 20 is formed in the upstream of the inhalation-of-air path 12, and the filter for 
removing the foreign matter in air is built in the air cleaner 20. When the air inhaled by the engine 
passes an air cleaner 20, after a filter removes a foreign matter, it is inhaled by the combustion 
chamber. Moreover, the throttle valve 22 is formed in the inhalation-of-air path 12, and the air 
content inhaled by the combustion chamber can be controlled by driving the electric actuator 24 and 
controlling a throttle valve 22 to suitable opening. 
[0044] 

The fuel injection valve 15 and the hydrogen injection valve 14 are formed in the cylinder head 130. 
Moreover, the naphthalene injection valve 19 is formed in the inhalation-of-air path 12. The 
hydrogen injection valve 14 injects hydrogen gas from the hydrogen gas generator 200 to a 
combustion chamber in response to supply of hydrogen gas. A fuel injection valve 15 injects the 
gasoline fed from the fuel pump which is not illustrated to a combustion chamber. About the detail 
of the hydrogen gas generator 200, it mentions later. The naphthalene injection valve 19 injects the 
by-product (this example naphthalene) produced in case the hydrogen gas generator 200 generates 
hydrogen gas. By carrying out like this, the injected naphthalene will burn in a combustion chamber 
with a gasoline. 
[0045] 

The catalyst 26 for purifying the atmospheric pollutant contained in exhaust gas is formed in the 
lower stream of a river of a flueway 16. In this way, if the catalyst 26 is formed in the flueway, the 
atmospheric pollutant slightly contained in exhaust gas will also become possible [ purifying 
completely ]. 
[0046] 

Actuation of an engine 100 is controlled by the unit 30 for engine control (the following, ECU). 
Furthermore, ECU30 also performs control of the hydrogen gas generator 200. ECU30 is the 
microcomputer of the common knowledge constituted by connecting CPU, RAM, ROM, an A/D- 
conversion component, a D/A sensing element, etc. mutually by bus. ECU30 is an engine speed Ne. 
Accelerator opening thetaac is detected and a throttle valve 22 is controlled to suitable opening based 
on these. Engine speed Ne It is detectable by the crank angle sensor 32 formed at the tip of a 
crankshaft 148. Accelerator opening thetaac is detectable by the accelerator opening sensor 34 built 
in the accelerator pedal. ECU30 also performs control which drives the hydrogen injection valve 14, 
a fuel injection valve 15, an ignition plug 136, the naphthalene injection valve 19, etc. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/25/2006 



JP.2004- 100501, A [DETAILED DESCRIPTION] 



Page 8 of 23 



The hydrogen gas generator 200 generates hydrogen gas by carrying out dehydrogenation of the 
organTc hydratf used as the raw material of hydrogen gas. In this example, although the decahn 
(decahydronaphthalene) is used as an organic hydrate, of course, not only this but any organic 
hydrates can be used as a raw material. 

The 4 s 8 u^cture of the hydrogen gas generator 200 of this example is explained. The raw material tank 
202 inwhich the hydrogen gas generator 200 stores an organic hydrate, The raw material pump 204 
which pumps up an y org 8 anichydrate from the raw material tank 202, The ^ydrogena^n machine 
206 to which dehydrogenation of the supplied organic hydrate is earned out The hydrogen 
separation container 210 which separates the catalyst heater 208 by which the catalyst used for 
dehydrogenation is warmed, and the hydrogen gas discharged from the <^f^»£^ 
206 andThe by-product (this example naphthalene) of dehydrogenation The hydrogen tank .212 .in 
which the generated hydrogen gas is stored, and the naphthalene tank 214 in which the naphthalene 
of a by-product is stored, In order to avoid that naphthalene solidifies while 'supplying the 
naphthalene injection valve 19 from the naphthalene tank 214, it consists of naphthalene heaters 218 
by which naphthalene is warmed through a path. 

Wtththe dehydrogenation vessel 206, a decalin is contacted to a platinum catalyst. If it carries ; out 
like this, a decalin will be decomposed into hydrogen gas and naphthalene according to the following 
reaction formula. 

The plating cafalylu^maintained at the temperature of 250 degrees C or more by the catalyst 
heater 208 here, and the dehydrogenation of the decalin by the upper type advances promptly. In 
Stion, it is not necessarily restated to a platinum catalyst, and a catalyst can also choose and use 
a suitable thing out of the catalyst of other common knowledge. 

^pressure sensor 216 is formed in the hydrogen tank 212, and the tank i^P^^^f 
bv this is outputted to ECU30. Pressurization devices, such as a pump, are built m the naphthalene 
tank 214, and me naphthalene in a tank is fed toward the naphthalene injection valve ,19 Moreover, 
he is urged to form the sensor which detects the accumulated dose of naphthalene also m the 
naphthalene tank 214, to output an alarm toward ECU30, when the accumulated dose of naphthalene 
exceeds an allowed value, and to remove the naphthalene deposited in the tank. 

By this example, the heater of the method by which exhaust heat is used effectively and warmed is 
used for the naphthalene heater 21 8 by circulating a part of exhaust gas If it carries ou like rftu the 
energy for warming naphthalene will become unnecessary. Of course, it is good also as warming 
usinfother approaches such as power. If power etc. is used, it will become pos S1 ble to control the 
amount of heating finely. 

DrawL 2 is the explanatory view showing the structure of the combustion chamber established in 
interior of an engine 100. Drawing 2 (a) is the sectional side elevation when ^ » ™ 
section with a mid gear mostly of a combustion chamber. The crevice 1 43 fo ^^ I g£^ 
gas injected from the hydrogen injection valve 14 to an igmtion plug 136 is established in the top 
face of ! i piston 144 so that it may illustrate. Drawing 2 (b) is the plan of a piston 144 which looked 
at the piston-top surface which constitutes a part of combustion chamber from the upper part 
(namely, cylinder head 1 30 side). In order to clarify physical relationship of the crevice 143 
established^ the piston-top surface, and the hydrogen injection valve 14 and ignition P^J 136 ^ de 
which were prepared in the cylinder head 1 30, in drawing 2 (b), the hydrogen injection ^valve 1 4 he 
fuel injection valve 15, the ignition plug 136, the intake valve 132, and the exhaust air bulb 134 are 
expressed as the thin broken line. In this example, the crevice 143 is mostly continued and 
established in the ignition plug 136 of a piston-top surface and the location which counters of the 
hydrogen injection valve 14 from near the tip so that it may illustrate. 
[0053] 
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fiS^^l^n^iglno 10 which has the above configurations burns a gasoline, and 
S^MUU flow chart which showed the flow of the engine operation control 
routine which ECU30 performs. Hereafter, it explains according to a flow chart. 

If ^engine control routine is started, ECU30 will perform first processing which computes the 
^TeSut toroue which an engine 10 should generate (step S100). A target output torque is 
X SZ accelerator opening thetaac detected by the accelerator opening sensor 34. That 
engine o^ralo performs actuation which steps on and increases an accelerator pedal when l to 
increase an engine output torque is wished. Moreover, an accelerator pedal is made into a dwe-by- 
S^SSdySwdittan when it is thought that it is not necessary to generate torque from an 
eSne S e it is possible that the control input of an accelerator pedal represents the torque 
S the engine operator is demanding. At step S100, the target output torque which an engine 
should output from accelerator opening thetaac is computed based on such a principle. 

Subsequently, ECU 30 is an engine speed Ne. It detects (step S102). Engine speed Ne Based on the 
output of the crank angle sensor 32, it is computable. 

S? 0 a 5 tar g et output torque and an engine speed are detected, processing which sets up a control system 
win be performed (sip S104). This is the following processings. When a premixing compress on 
2 ohesln f ire combustion system is adopted as a combustion system <**^»^£m£ 
few discharges of an atmospheric pollutant and they can acquire the outstanding property that little 
Z consumption "also, but if anengine load becomes high, it will ^^^^^ 
knock Although later mentioned in a detail, in order to solve such a problem, the engine 10 of the 
S^teSJ-voided generating of a knock on the conditions that an 

• injecting hydrogen gas to a combustion chamber to the timing near a compression top dead center, 
?2S WrooS eS and carrying out autohesion fire of the gaseous mixture of a combustion 
chSer ^MZver'n'e su^w load region where it becomes difficult to carry out compression 
S«t7fa gaseousmixture, and the pole heavy load region or high .-tation region for 
which a big output is needed, a further different combustion system from this is adopted. 

LTatltep SI 04 an engine current service condition detects to any it shall correspond between 
"sup er- ow load conditLs", "low loading conditions", "heavy 
load and quantity rotation conditions", and performs processing which sets up a 
ystem according to each condition. The service condition which specifically corre Pond to ROM 
Sin ECU 30 according to the combination of an engine speed and a target output torqu s 
beforehand memorized in the form of the map as notionally shown in drawing^ . A step S104, the 
suitable control system according to each service condition is set up by referring to this map. 

IfTcontrol system is set up, processing which computes the fuel quantity and the ujalation air 
content which are continuously injected to a combustion chamber will be performed (step S106) 
Mo eoveton super-low load conditions and heavy load conditions, processing which computes the 
h^Xn quantity of hydrogen gas in step S106 is also performed. Such fuel oil ™d an 

innalationair content (when required, it is the hydrogen S as > n £ ct ^^^^ 

referring to the map currently prepared for every monograph affair of super-low load. ^ditaons , 
"low lofding conditions", "heavy load conditions", and "a pole heavy load and quantity rotation 
conditions." 

KigJ is the explanatory view which expressed notionally signs that the requirec I map was 
n^rizea for every monograph affair in ROM of ECU30, respectively. For super-low load 
SSKS the map^of an halation air content, the map of fuel oil f 0 ^^^^^^ 
hydrogen gas injection quantity are memorized. Moreover, for low loading conditions, for heavy 
S3 conditions the map of an inhalation air content, the map of fuel ^^STffS^^^S 
of the hydrogen gas injection quantity are memorized, the map of an inhalation air content and tuel 
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oil consumption is memorized for the map of an inhalation air content, and the map of fuel oil 
consumption a pole heavy load and for high-speed rotation conditions, respectively, and the suitable 
value for which each map was asked by experimental technique, respectively is memorized. 
[0060] 

Here, in the premixing compression autohesion fire combustion system, the fundamental view for 
setting up an inhalation air content and fuel oil consumption as shown in the map of drawing 5 is 
explained briefly. Also in a premixing compression autohesion fire combustion system, in order to 
set up an inhalation air content and fuel oil consumption, the torque (demand torque) first demanded 
of the internal combustion engine must be decided. If demand torque is decided, according to this 
value, fuel quantity will be decided mostly naturally. That is, since an internal combustion engine 
burns a fuel, and raises the pressure of a combustion chamber and this pressure is changed and 
outputted to torque, the yield and fuel quantity of torque can determine required fuel quantity 
according to this, if about 1 to 1 is supported and demand torque is decided. If fuel quantity is 
determined, an air content will be determined next. In order to compress and carry out autohesion 
fire of the gaseous mixture, it is required to mix air and a fuel at a predetermined rate. Therefore, if 
fuel quantity is decided, it will be decided naturally that the air content which should be mixed with 
this fiiel will be a certain within the limits. Then, the air content from which a good combustion 
condition is acquired out of this range is determined experimentally. When injecting hydrogen gas 
with a gasoline, some fuels determined as mentioned above are transposed to hydrogen gas. On the 
occasion of replacement, it replaces by the predetermined ratio which becomes settled according to 
the calorific value of a gasoline and hydrogen gas. In addition, the daily dose which transposes a 
gasoline to hydrogen gas is determined using experimental technique so that the consumption of 
hydrogen gas may decrease as much as possible. 
[0061] 

Moreover, in this example, by decomposing the organic hydrate called a decalin, hydrogen gas is 
generated and naphthalene is generated as a by-product with generating of hydrogen gas. A part of 
this naphthalene is processed by making it burn as a fuel with a gasoline in a combustion chamber. 
Therefore, as for the fuel quantity determined by the approach mentioned above, a part [ further ] is 
transposed to naphthalene. Since naphthalene cannot burn easily compared with a gasoline, it has a 
possibility of having a bad influence on the combustion condition of gaseous mixture, in having 
made [ many / not much ] the rate of naphthalene. So, in this example, to the gasoline, naphthalene is 
set up so that it may not be concerned with a service condition but may become the always same 
ratio. Below, in order to avoid that explanation becomes complicated, a gasoline and naphthalene 
may be doubled and it may be called a fuel. In addition, although a gasoline and naphthalene are 
explained as what is set as the always same ratio, of course, they may optimize this ratio here 
according to a service condition. 
[0062] 

In step SI 06 of drawing 3 , processing which controls the opening of a throttle valve 22 will be 
performed if an inhalation air content and fuel oil consumption (it is the hydrogen injection quantity 
further when required) are computed referring to the map set up as mentioned above, then so that the 
air of the computed daily dose may be inhaled in each combustion chamber (step SI 08). Control of 
the opening of a throttle valve can be performed by the well-known various approaches. For 
example, what is necessary is to measure an inhalation air content with the intake air flow sensor 
formed in the inhalation-of-air path 12, and just to control the opening of a throttle valve 22 to 
become a suitable air content. Or not using an intake air flow sensor, an inhalation air content may 
be computed by measuring the inhalation-of-air path internal pressure of the downstream of a throttle 
valve 22. It is good also as setting beforehand as the map throttle opening from which a suitable air 
content is acquired according to an engine speed simple, and setting up throttle opening with 
reference to this map. 
[0063] 

ECU30 performs fuel-injection control following throttle control (step SI 10). In fuel-injection 
control, a suitable quantity of a fuel is supplied to a combustion chamber to suitable timing 
according to a motion of a piston 144 by driving a fuel injection valve 1 5 and the naphthalene 
injection valve 19 based on the fuel oil consumption computed at step SI 06. About the detail of fuel- 
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injection control, it mentions later using another drawing. 
[0064] 

If fuel-injection control is performed, ECU30 will judge whether a current service condition 
corresponds to either heavy load conditions or super-low load conditions (step SI 12). When it is one 
of service conditions, control which injects hydrogen gas is performed to a combustion chamber 
from (step SI 12:yes) and the hydrogen injection valve 14 to suitable timing (step SI 14). Moreover, 
when it corresponds to neither of the conditions, control is skipped, without performing (step 
SI 12:no) and hydrogen gas injection control. 
[0065] 

Subsequently, it judges whether an engine service condition corresponds to low loading conditions 
(step SI 16). And ignition control is performed only when it does not correspond to low loading 
conditions this time (step SI 18). Ignition control is control which flies a spark from an ignition plug 
136 to suitable timing, and lights the gaseous mixture of a combustion chamber. Suitable timing is 
beforehand memorized in the format of a map of as opposed to an engine speed and demand torque 
the whole monograph affair excluding [ ignition timing ] low loading conditions. In step SI 18, 
ECU30 performs processing which drives an ignition plug 136 to suitable timing by referring to this 
map. Moreover, since autohesion fire of the gaseous mixture can be carried out only by raising a 
piston and compressing when the present service condition corresponds to low loading conditions, 
the control for flying a spark from an ignition plug is skipped. 
[0066] 

In this way, if gaseous mixture is burned, the pressure of a combustion chamber rises rapidly and 
tends to depress a piston 144 downward. This force is told to a crankshaft 148 through a connecting 
rod 146, with a crankshaft 148, is changed into torque and outputted as power. 
[0067] 

Subsequently, ECU30 repeats a series of processings which return and follow step SI 00, if it checks 
whether the purport which suspends an engine has been set up (step SI 20) and the purport to stop is 
not set up. When the purport which suspends an engine is set up, an engine operation control routine 
is ended as it is. Thus, according to the control routine of drawing 3 , it is operated under control of 
ECU30, and an engine 10 outputs the torque according to a setup of an operator. 
[0068] 

A-3. Outline of a combustion control : 

In the engine operation control routine mentioned above, by performing fuel-injection control, 
hydrogen gas injection control, ignition control, etc. explains the contents of control which burn 
gaseous mixture in a combustion chamber. As mentioned above, as for the engine 10, the contents of 
control differ according to to any a current service condition shall correspond between "super-low 
load conditions", "low loading conditions", "heavy load conditions", and "a pole heavy load and 
quantity rotation conditions." Below, the contents of control in each service condition are explained 
in order. 
[0069] 

(1) At the time of super-low load conditions : 

Dra wing 6 is the explanatory view having shown the drive timing of an intake valve 132, the exhaust 
air bulb 134, a fuel injection valve 15, the naphthalene injection valve 19, the hydrogen injection 
valve 14, and an ignition plug 136 in super-low load conditions. All over drawing, TDC shows the 
timing from which a piston 144 serves as a location of a top dead center, and BDC shows the timing 
from which a piston 144 serves as a location of a bottom dead point. 
[0070] 

After [ TDC ] opening an intake valve 132 to front timing for a while, on super-low load conditions, 
a piston 144 is dropped, as illustrated. Air will be inhaled by the combustion chamber if a piston 144 
is dropped with the intake valve 1 32 opened. The amount of inhalation of air is determined by the 
opening of a throttle valve 22. Naphthalene is continuously injected [ to a combustion chamber ] a 
gasoline from a fuel injection valve 15 and injected to the inhalation-of-air path 12 after initiation of 
inhalation of air to the neighboring predetermined timing which passed over a little TDC from the 
hydrogen injection valve 14 to hydrogen gas, and the naphthalene injection valve 19. These fuel 
injection periods are displayed by attaching hatching all over drawing. The injection quantity of a 
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gasoline, naphthalene, and hydrogen gas is controllable by changing a ^HnjecUon period. These 
Ejection periods are determined based on the fuel oil consumption and the hydrogen gas 
Action quantity which were computed beforehand at step S106 of « Moreover the fael 
injection period of the naphthalene injection valve 19 is always set as a fixed ratio to a Tuel ^injection 
valve 15. In this way, the gasoline injected by the combustion chamber and hydrogen gas and the 
naphthalene which was faceted by the inhalation-of-air path 12 and flowed mto the cornbu tion 
chamber with air further are stirred by the combustion chamber along with a motion of a piston 1 44, 
and forms the gaseous mixture to which a fuel (a gasoline and naphthalene), hydrogen gas, and air 
were mixed with homogeneity. 

Anhltake valve 132 is closed in the neighborhood where the piston 144 exceeded BDC. Since a 
motion of a piston 144 starts to go up from descent bordering on BDC, if an intake valve 132 is 
So ed after BDC, the gaseous mixture of a combustion chamber will be compressed with a rise of a 
p ston 144 And a piston 144 lights the gaseous mixture compressed by the combustion chamber by 
flying a spark fijan ignition plug 136 in the neighborhood which reached TDC again. All over 
drawing, the timing of ignition is displayed by the asterisk. Consequently, it burns promptly, me 
pressure of a combustion chamber rises, and gaseous mixture tends to depress a pistor .144. In ^this 
way a piston 144 descends receiving the pressure from a combustion chamber side, changes into 
mechanical work the pressure received at this time, and outputs it as power. 

Thence exhaust air bulb 1 34 is opened shortly in the neighborhood which the piston 1 44 has fallen 
mostly and reaches BDC. Then, a piston 1 44 follows on going up and the exhaust gas of a 
combustion chamber is discharged from the exhaust air bulb 1 34. In this way, since the exhaust gas 
of a combustion chamber is mostly discharged when a piston 144 reaches TDC mostly, the exhaust 
air bulb 134 is closed and an intake valve 132 is opened instead. And a piston 144 is dropped again 
and inhalation of air is started. 

WUhthe engine 10 of this example, in this way, by injecting hydrogen gas with a fuel (a gasoline 
and naphthalene) in super-low load conditions, the gaseous mixture containing hydrogen gas is 
formed in a combustion chamber, and is burned. While improving the fuel consumption 
effectiveness of an engine 10 since it states below if hydrogen gas is added to gaseous mixture the 
discharge of an atmospheric pollutant can be decreased. Moreover, about the effectiveness which has 
added naphthalene, it mentions later. 

Generally, even if gaseous mixture has too few rates of a fuel to air, even if there is conversely, it 
does not bum, but has the property in which it will not light if there is no mixing ratio of a fad md 
air within the limits of predetermined. [ too much ] On these specifications such range will be called 
the ignition range. Moreover, the mixing ratio of a fael and air is expressed using the index called the 
air-fuel ratio which took the weight ratio of air to a fael in many cases Hydrogen gas has the 
features that the ignition range is wide compared with other fuels, such as a ^^^S^miall 
since hydrogen gas will be lit first, this will serve as charcoal and a gasoline will be burned if a small 
amount of hydrogen gas is added to gaseous mixture even if it is the thin gaseous mixture (gaseous 
mTxture with a big air fael ratio) which does not light with a gasoline, finally gaseous mixture can be 
burned. That is, if a small amount of hydrogen gas is added to the gaseous mixture of a gasoline in a 
gasoline independent, it will become possible to also burn thin gaseous mixture which does not tight. 
For this reason, while improving fael consumption effectiveness, it becomes possible to also 
decrease the discharge of an atmospheric pollutant. 
[0075] 

(2) At the time of low loading conditions : . 

Next, the combustion control in low loading conditions is explained. Drawmg ? 

view having shown the drive timing of an intake valve 132, the exhaust air bulb 134, a fae "jection 

valve 15, the naphthalene injection valve 19, and an ignition plug 136 in low loading conditions. As 

shown in drawing, an intake valve 1 32 is opened to the timing to which the piston 1 44 passed k>ver 

TDC and descended for a while at the time of low loading conditions. If it compares with drawin g. 6 , 
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on low loading conditions, the timing which opens an intake valve 1 32 is late compar ^i* s uper- 
tow toad conditions so that clearly. Thus, about the reason made late, it mentions later. M me :hm of 
tow loading conditions, it is the predetermined timing before a piston 144 passes over TDC and an 
totoke valve 132 opens as a fuel, and it injects only a gasoline first. Then naphthalene is injected to 
tne predetermined timing of Ushiro who opened the intake valve 132. If it carries outhke this, 
naphthalene will flow in a combustion chamber to compensate for the inflow of air. With the 
gasoline injected beforehand, the naphthalene which flowed with air circles in a combustion 
chamber L forms uniform gaseous mixture. In addition, in drawing 7 , although a gasoline shall be 
^ed before it opens an Jake valve 132, it is good also as injecting, after opening an intake valve 
1 32 In this case, a gasoline rides the flow of air with naphthalene, flows into a combustion chamber, 
and it forms uniform gaseous mixture, circling in a combustion chamber. 

Sincel piston 144 starts to go up from descent bordering on BDC it closes an intake valve 132 to 
the neighboring timing which passed over BDC. While avoiding that gaseous mixture flows 
bTckwards from a combustion chamber by carrying out like this, compression of gaseous mixture is 
started While a piston 144 goes up, adiabatic compression is earned out, whenever mixed 
atooTpheric temperature ] goes up, and gaseous mixture reaches at the .^ bOT f f^^ mn8 * 
which a piston 144 reaches TDC mostly. Consequently, the gaseous mixture of a combust on 
chamber carries out autohesion fire to coincidence mostly, and premixmg compression autohesion 
fire combustion is performed. 

He/e^autohesion fire of the gaseous mixture must be carried out to suitable timing * even jf the 
timing of autohesion fire is too early and it is too late, it cannot operate an engine 10 smoothly. Then, 
n order to carry out autohesion fire of the gaseous mixture to suitable timing, an .inhalation air 
content and fuel oil consumption are beforehand set as the suitable value. Since the temperature of 
gaseous mixture will become easy to rise first so that it increases about an mhalat, ^ a* con tent if it 
supplements a little and this is explained, gaseous mixture becomes easy to ^ 
optimum value which is easy to light exists in the air-fuel ratio, and gaseous^ mixture stop .being able 
to light easily, so that an air-fuel ratio separates from this optimum value Therefore, autohesion fire 
of the gaseous mixture can be carried out to desired timing by setting an inhalation air content and 
fuel oil consumption as a suitable value. Such a suitable inhalation air content and fuel oil 
consumption are set to the map at the time of the low loading conditions notarially shown m 
drawing 5 . The engine 10 of this example has realized improvement of fuel consumption 
effectiveness and reduction of the discharge of an atmospheric pollutant to coincidence by 
SSS premixing compression autohesion fire combustion in this way at the time of low loading 
condu^ns By performing premixing compression autohesion fire combustion, it mentions later 
about the reason such whose a thing becomes possible. 

If glseous mixture carries out autohesion fire near TDC, combustion chamber internal pressure rises 
and it is going to depress a piston 144. Receiving this force, a piston 144 desc ends and ch ange a 
pressure into power If the exhaust air bulb 134 is opened, exhaust gas will be discharged from a 
combustion chamber with a rise of a piston 144 in the neighborhood wh ere a piste ^reache, 
BDC. At the time of low loading conditions, before a piston 144 reaches TDC as ^ m tong 
7 the exhaust air bulb 1 34 is closed. A part of exhaust gas can be confined in a combustion chamber 
by carrying out like this. Since exhaust gas is an elevated temperature, if air and a fuel are supplied 
here, itwill become possible to be able to make whenever [ mixed atmospheric temperature ] high, 
therefore to carry out autohesion fire of the gaseous mixture certainly. 

Moreover, since a part of exhaust gas is confined in the combustion chamber as a result of closing 
the exhaust air bulb 134 a little early in this way, if an intake valve 132 is opened near TDC, the 
shut-up exhaust gas will flow backwards from a combustion chamber. What is necess ary is just to 
open an intake valve 1 32 to the timing to which the pressure of a combustion chamber fell bottom a 
few [ the piston 144 ], in order to avoid such a thing. As mentioned above, compared witij tiie £me 
of super-low load conditions, the timing which opens an intake valve 132 is late for avoiding that 
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exhaust gas flows backwards from a combustion chamber at the «^.^. to ^~£?^ 
Moreover, if it sets up before an intake valve 132 opens the timing f**™^^^^ and 
shown in drawing 7 , since it will inject in hot exhaust gas, evaporation of a gasohne is promoted ana 
it becomes possible to form uniform gaseous mixture. 

EL is the explanatory view having shown notionally signs that carried out compression 
SS fire of the gaseous mixture, and it was burned in low loading condmon, (a) 
iniects a gasoline during descent of a piston 144, and shows notionally signs that open an mtake 
vTve 1 32 8 and air is inhaled after that .Fine hatching shown all over drawing expresses ' 
me gasoline injected by the combustion chamber, and the arrow head of a continuous line expresses 
Z flow of the air which flows from an intake valve 132. The naphthalene injected in *e inhalafton- 
of!ah path 12 flows into a combustion chamber with air. With the air containing tea^ 
which flows in this way, gasoline spraying is stirred by the combustion chamber and forms uniform 
gaseous mixture. 

DrawLs (b) shows notionally signs that raised the piston 144 and the gaseous > mixture of a 
combustion chamber is compressed. To this timing, it mixes with air completely and the fuel (a 
gToHne and naphthalene) forms uniform gaseous mixture. This is expressed by giving hatching to 
the whole combustion chamber all over drawing. 

Apiston 144 is the neighborhood which reached TDC mostly, and drawjngj (c) : shows notionally 
^ans that the easeous mixture of a combustion chamber is carrying out autohesion tire to 
STc^S^ small asterisk shown in the ^^^>^^J^^^ 
notionally signs that gaseous mixture is carrying out autohesion fire. Thus since gaseous mixture 
cames out autohesion fire to coincidence mostly by the combustion chamber in a Fixing 
compression autohesion fire combustion system, it is possible to improve the ^charge and fue 
consumption of an atmospheric pollutant that it is simultaneous and sharply. Hereafter, this reason is 
explained briefly. 

ISought that the reason such whose a thing becomes possible by carrying out premixing 
££^ZL*^ fire combustion is based on three factors of "«°^«^^~ pint 
[ isochore ]", and "an increment in an excess air factor" and "an increment » J^J^fJ^^ 
"improvement in whenever [ isochore ]" which is the 1st factor is ^^Ac?«*ng ^ Replace 
which the cycle theory about an internal combustion engine teaches a piston is the hrning of a 
compression top dead center, and as for the effectiveness of a gasohne engine, a peak price is 
IS when all the gaseous mixture of a combustion chamber burns momentarily (by namely, 
mfmUesimal time amount). But although gaseous mixture of a combustion chamber cannot be 
bumS momentarily in fact, engine effectiveness can be raised, so that the g = mature of a 
combustion chamber is burned for a short time. Whenever [ isochore ] can be ^sidere to be the 
index which shows how combustion of all gaseous mixture was made to complete for a short time. 
Engine effectiveness becomes high, so that whenever [ isochore ] becomes high. 

[^remixing compre ssion autohesion fire combustion system combustion of the gaseous mixture 
of a combustion chamber can be mostly started to coincidence by "^."^^ 
autohesion fire of the gaseous mixture. Consequently, combustion of all [f^ m ^ s ™ ^ 
mostly completed to coincidence, and whenever [ isochore ] can be raised greatly. In this J** « nce 
whenever [ isochore ] can be raised, engine effectiveness is improved and it becomes possible to 
decrease fiael consumption greatly. 

NexT-an increment in an excess air factor" which is the 2nd factor is explained. Since gaseous 
Sre th n [aTair-fuel ratio is big) in a premixing compression autohesion ^combustion system 
is burned, the discharge of an atmospheric pollutant can be reduced. That is ^ ^ 
atmospheric pollutants discharged from an engine are three, ^trogen oxides and a hydrocarbon and 
a carbon monoxide, they can decrease the amount of generation of nitrogen oxides, so that they 
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enlarge the air- fuel ratio of gaseous mixture. This is the effectiveness by flame temperature falling 
because the air- fuel ratio became large. Moreover, a hydrocarbon and a carbon monoxide are 
produced by making it burn, after oxygen has all run short to a fuel. Therefore, if the air-fuel ratio of 
gaseous mixture is enlarged and the air content over a fuel is made [ many ], the discharge of a 
hydrocarbon and a carbon monoxide can also be decreased theoretically. But the phenomenon in 
which it is not supplemented with a fuel with the lubricating oil film of a combustion chamber, or 
combustion is not completed in fact may occur, and discharges, such as a hydrocarbon, may increase 
on the contrary. However, even in such a case, if the air- fuel ratio of gaseous mixture is small, with 
the catalyst 26 prepared in the flueway 16, a hydrocarbon, a carbon monoxide, etc. can be purified 
efficiently and can decrease in number sharply also about these discharges after all. 
[0086] 

"An increment in the specific heat" which is the 3rd factor which finally shows the property 
excellent in the premixing compression autohesion fire combustion system is explained. This factor 
is also closely related to burning thin gaseous mixture. Since sufficient oxygen does not exist to a 
fuel when burning an enriched mixture, a reaction will stop at the condition of a carbon monoxide or 
hydrogen, without a fuel oxidizing to the condition of a carbon dioxide or water. On the other hand, 
in a premixing compression autohesion fire combustion system, since thin gaseous mixture is 
burned, a fuel oxidizes to the condition of a carbon dioxide and a steam. A carbon monoxide and a 
hydrogen content child are diatomic molecules which two atoms gathered here to a carbon dioxide 
and a steam being the triatomic molecules which three atoms gathered and were formed, and were 
formed. According to the place which statistical thermodynamics teaches, the value of a triatomic 
molecule of the specific heat is larger than a diatomic molecule, therefore a triatomic molecule can 
say that temperature cannot rise easily. Since thin gaseous mixture is burned in a premixing 
compression autohesion fire combustion system from this, only in a part with the high rate of the 
carbon dioxide which is a triatomic molecule, or a steam, the specific heat becomes large. 
Consequently, flame temperature is controlled and the discharge of nitrogen oxides can be decreased 
greatly. 
[0087] 

(3) At the time of heavy load conditions : 

In a premixing compression autohesion fire combustion system, since autohesion fire of the gaseous 
mixture of a combustion chamber is compressed and carried out in this way, if an engine load 
becomes high, a strong knock will occur (if it is going to output big torque). That is, since big torque 
is outputted, if the fuel quantity and the air content which are inhaled by the combustion chamber are 
made to increase, in connection with it, the pressure of the combustion chamber at the time of the 
completion of inhalation will become high. Since gaseous mixture will be compressed from a high 
pressure when an intake valve 132 is closed in this condition and a piston is raised, the pressure and 
temperature of gaseous mixture rise more promptly than the case where an engine load is low, carry 
out autohesion fire into a compression stroke, and a strong knock generates them. Then, in order to 
carry out premixing compression autohesion fire combustion, without generating a knock at the time 
of heavy load conditions, an engine 10 performs the following control on heavy load conditions. 
[0088] 

Drawin g 9 is the explanatory view having shown the timing which drives an intake valve 132, the 
exhaust air bulb 134, a fuel injection valve 15, the naphthalene injection valve 19, the hydrogen 
injection valve 14, and an ignition plug 136 in heavy load conditions. The points which have injected 
hydrogen gas differ greatly to the time of the low loading conditions shown in drawing 7 , and others 
are almost the same. Below, it explains focusing on difference with the time of low loading 
conditions. 
[0089] 

An intake valve 132 is opened to the timing to which the piston 144 passed over TDC and descended 
for a while like the time of low loading conditions also at the time of heavy load conditions. 
Moreover, a gasoline is injected to the predetermined timing before opening the intake valve 132 
after TDC, and after naphthalene opens an intake valve 132, it is injected. In this way, if a fuel (a 
gasoline and naphthalene) is injected and a piston 144 is dropped, the uniform gaseous mixture of 
these fuels will be formed in a combustion chamber. In addition, fuel injection timing of a gasoline 
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may be set up after opening an intake valve 132 at the time of heavy load conditions. 

Herflince gaseous mixture tends to carry out autohesion fire of the time of heavy load conditions as 
mentioned above, in order to avoid that gaseous mixture carries out autohesion fire during 
compression, it is set up so that it may become a value with the bigger air-fuel ratio of gaseous 
mixture than the time of low loading conditions. Moreover, in this example, naphthalene is added 
with the gasoline, and while also compressing this, it acts in the direction which controls that 
gaseous mixture carries out autohesion fire. That is, since naphthalene is stable compared with a 
gasoline and the octane value is high, if naphthalene is added in a gasoline, the knock of gaseous 
mixture can be controlled. 

If apiston 144 closes an intake valve 132 to the neighboring timing which passed over B DC and a 
piston 144 is raised, gaseous mixture will be compressed by the combustion chamber. Although the 
temperature of gaseous mixture rises with compression, since the air-fuel ratio is set as the big value, 
it does not result in autohesion fire only by compressing at a piston 144. It acts in the direction in 
which that naphthalene is added also controls autohesion fire. And a small amount of hydrogen gas 
is injected from the hydrogen injection valve 14 to a combustion chamber to the predetermined 
timing in front of TDC. Hydrogen gas forms gaseous mixture around an ignition plug 136, mixing 
with the gaseous mixture already formed in the combustion chamber. Rather than the gaseous 
mixture by which only the part by which hydrogen gas is added occupies the field of the remainder 
of a combustion chamber, as for this gaseous mixture, the air-fuel ratio is small. Subsequently the 
gaseous mixture containing hydrogen gas is lit by flying a spark from an ignition plug 136 to the 
predetermined timing near the TDC. Then, this gaseous mixture burns promptly and compresses the 
gaseous mixture of the gasoline which is around it, and naphthalene. 
[00921 

Drawing 10 shows this situation notionally. The big circle shown all over drawing expresses a 
combustion chamber notionally, coarse hatching given to the combustion chamber expresses the 
field in which the gaseous mixture of a gasoline, naphthalene, and air is formed, and fine hatching 
expresses the field in which the gaseous mixture containing hydrogen gas is formed. Since only the 
part by which hydrogen gas is added serves as an enriched mixture, if the gaseous mixture 
containing hydrogen gas is lit with an ignition plug 136, it will burn promptly, and it compresses 
surrounding gaseous mixture so that a black arrow head shows all over drawing. Although 
autohesion fire of the gaseous mixture of a gasoline is not carried out only by being compressed at a 
piston, it is further compressed by combustion of gaseous mixture in this way, and results in 
autohesion fire exceeding the ignition point at last. Moreover, when the gaseous mixture containing 
hydrogen gas burns, the gaseous mixture of the field which attached coarse hatching by dr awing 10 
will be compressed uniformly, and will carry out [ gaseous mixture ] autohesion fire to coincidence 
mostly so that clearly from raising the pressure of the whole combustion chamber. 

[0093] • • 

The asterisk shown near the TDC in drawing 9 shows the timing which flies a spark from an ignition 
plug 136 The gaseous mixture containing hydrogen gas burns promptly, compresses a surrounding 
gasoline mixture, and, thereby, makes after ignition result in autohesion fire, as explained using 
drawing 10 . That is, if it carries out like this, it will become possible from an ignition plug 136 to 
control the timing to which autohesion fire of the gaseous mixture of a combustion chamber is 
carried out to the timing which flies a spark. 
[0094] 

In this way, if gaseous mixture is burned, combustion chamber internal pressure rises and it is going 
to depress a piston 144. A piston 144 changes and outputs this pressure to power. If the exhaust air 
bulb 134 is opened, exhaust gas will be discharged from a combustion chamber with a rise ot a 
piston 144 in the neighborhood where a piston 144 reaches BDC. At the time of heavy load 
conditions, like the time of low loading conditions, a piston 144 is closing, before reaching at TDC, 
confines a part of exhaust gas in a combustion chamber, and the exhaust air bulb 134 makes 
autohesion fire of gaseous mixture easy. 
[0095] 
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Drawing 11 is the explanatory view having shown notionally signs that carried out compression 
Stfire of Jgaseous mixture, and it was burned in heavy load ^d^ ^^M ^) 
injects a gasoline during descent of a piston 144, and shows notionally signs mat open an intake 
valve 1 32 and air is inhaled after that. Naphthalene also flows into a combustion chamber with air 
Hke me to of low loading conditions. The arrow head of the fine hatching and the continuous line 
which w"e shown all overdrawing also in dr^ingJi expresses the flow of g ? ohne: 
injected from the fuel injection valve 15, respectively, and the air which flows from an intake valve 
132 like drawing 8 showing the situation at the time of low loading conditions. 

Dewing 11 (b) is the predetermined timing before a piston 144 reaches TDC and expresses 
normally signs that hydrogen gas is injected from the hydrogen injection valve 14 to die 
combustion Chamber. In this example, hydrogen gas is injected toward the top face of a piston 1 144 
Since the crevice 143 is established in the location which counters an ignition plug 136 as ^mentioned 
above using drawing 2 , as the hydrogen gas injected from the hydrogen injection valve 14 "led to 
this crevice l^ltforms gaseous mixture in the top face of a piston near the ignition plug 13£ For 
this reason, if a piston 144 flies a spark from an ignition plug 136 to the neaghbonng predetermined 
timing which reaches TDC, the gaseous mixture containing hydrogen gas can be lit certainly. 

DrlwLll (c) shows notionally signs that the gaseous mixture containing hydrogen gas is Ut by 
flying a spark from an ignition plug 136 in the neighborhood where the piston 144 reached TDC 
mostly. If the gaseous mixture which contained hydrogen gas in this way is lit as mentioned above 
using drawingJO , the gaseous mixture of the gasoline which is around it, and naphthalene can be 
SmprSa^dautohfsion fire can be carried out almost all at once. In dnpn&ll (c), two or more 
small asterisks shown in the combustion chamber express notionally signs that the gaseous mixture 
of a gasoline and naphthalene is carrying out autohesion fire all at once. 

ThuMhe engine 10 of this example carries out autohesion fire of the thin gaseous mixture > formed ^in 
the combustion chamber only by compression with a piston by forming in a combustio «r chamber the 
thin gaseous mixture which does not carry out autohesion fire, lighting the fuel injected to the 
predetermined timing in the second half of a compression stroke, and using the pressure buildup by 
this at the time of heavy load conditions. If it carries out like this, since the gaseous mixture of a 
combustion chamber can control the timing which carries out autohesion fire by timing which flies a 
spark from an ignition plug 136, it becomes possible to realize premixmg compression autohesion 
fire combustion, without generating a knock also in heavy load conditions. 

Of bourse, the fuel lit with an ignition plug 136 can obtain the following various merits by using 
hydrogen gas at this example, although it is also possible to use a gasoline. 

firluhe gaseous mixture which hydrogen gas is one with a high (it is hard to carry out autohesion 
fire) octane value compared with a gasoline, and became an elevated temperature neara compre sion 
top dead center - even if it injects to inside, autohesion fire is not earned out simp y Therefore, the 
timing to which the gaseous mixture of hydrogen gas starts combustion can control certainly the 
timing in which can make the timing always lit with the ignition plug 1 36, consequently the gaseous 
mixture of a gasoline carries out compression autohesion fire. 

Moreover, as mentioned above, in order to light with an ignition plug 136, the air-fuel ratio of 
gaseous mixture needs to be in the predetermined ignition range. Therefore, if a spark is flown 
gaseous mixture will usually necessarily never light. For example, since the fuel spray is not yet 
being mixed with surrounding air, even if an air-fuel ratio is too small immediately after injecting a 
fuel and it flies a spark, it cannot light gaseous mixture. But since the fuel spray is spread in air and 
an air-fuel ratio becomes large too much, Ushiro by whom too much long time amount passed after 
injection cannot light too. For this reason, while the injected fuel spray is spread around a 
combustion chamber is gone on, and it is necessary to inject a fuel so that an mr-fuel ratio may go 
into the ignition range to the timing which reaches near the ignition plug 136 exactly. On the other 
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hand hydrogen gas can be certainly lit, even when the relation between the rate which the injected 
hydrogen gas diffuses around, and the rate which advances a combustion chamber has shifted 
S , nee the ignition range is very wide compared with a gasoline etc. ^uently^ i 
becomes possible to carry out autohesion fire certainly to the timing of a request of the gaseous 
mixture of a gasoline. 

Furthermore, the gaseous mixture of hydrogen gas is equipped also with the features that igmtion- 
delay time amount is short compared with the gaseous mixture of a gasoline. I^ion-dday Ume 
amount means the following properties of appearing in case gaseous mixture is lit Usually the 
fXwhig processes are stepped on, when flying a spark and lighting gaseous mlx ^^/^f 
mixture - the charcoal called a flame nucleus is formed in inside by flying ^^^^ 
product with high activity is generated inside the flame nucleus, and the reac ion which this 
fme^dTate p oduct reacts with the molecule of a fuel, and generates a new intermediate product 
adva-es t fhis way, if the intermediate product of extent which is the ^f^" leUS 18 
accumulated, exothennic reaction is started and a flame occurs and it bums with sun^ oundmg 
gaseous mixture and spreads. Thus, when lighting gaseous mixture in between [ after flying a spark 
until a flame begins to spread around ], the time lag exists and this time de a> i c f^^ om 
delay time amount. Ignition-delay time amount changes with classes of fuel so that dearly alsotrom 
it bemgrelated to the ease of carrying out of are recording of an intermediate product. Moreover 
even if iUs Ae gaseous mixtureVf the same fuel, in ignition-delay time amount, dispersion occurs by 
the difference among few conditions. 

ShortW after ignition-delay time amount of hydrogen gas is very short compared with a gasoline and 
flvmg a sparkle flame spreads around. Thus, even if some dispersion exists, after flying a spark 
S an iSn plug 1 36, dispersion in the timing to which a flame begins to spread is yery slight 
since TgnWon-delay time amount is short. For this reason, it becomes possible to control correct y he 
timing fo winch autohesion fire of the gaseous mixture of a gasoline is carried 
gaseous mixture containing hydrogen gas gaseous mixture which flies a spark and lights it with an 
ignition plug. 
[0104] 

(4) At the time of a pole heavy load and quantity rotation conditions . „ tatin „ 
The contents of the combustion control at the time of pole heavy load condltlons ^ 
conditions are explained to the last. Drawing.12 is the explanatory view having shown *e dnve 
timing of an intake valve 132, the exhaust air bulb 134, a fuel injection valve 15, the naphthalene 
Son vdve 19, and an ign tion plug 136 in a pole heavy load and quantity rotation conditions^ 
AlAou^ a s^ong resemblance to the fime of the super-low load conditions mentioned above is bom 
at ne toe o^pole heavy load and quantity rotation conditions, in the time «*V*^*£* 
quantity rotation conditions, the parts which have not injected hydrogen gas differ greatly. Below, 
this difference is briefly explained as a core. 

An Sake valve 132 inhales air to a combustion chamber like super-low load conditions by [of 
TOC opening a few to front timing and dropping a piston 144 at the time of a pole heav> £ad and 
quant ty rotation conditions. Moreover, the gaseous mixture of a gasoline is formed tn a combustion 
chamber by injecting a gasoline from a fuel injection valve 1 5 according to inhalation of air. 
tSELk naphthalene is added by injecting naphthalene from ^^^S!lZ^l^ 
to the predetermined timing of Ushiro who opened the intake valve 132. Subsequently, a piston 144 
closes an intake valve 1 32 to the neighboring predetermined timing which reached BDC . and 
compresses the gaseous mixture formed in the combustion chamber. And a spark is flown from an 
ignition plug 1 36 to the predetermined timing near the TDC, and gaseous mixture is burned. 

Power 3 is outputted by dropping a piston 144, receiving the pressure by combustion. If the exhaust air 
bulb 134 is opened in the neighborhood where the piston 144 had fallen mostly, Ore exhaus gas of a 
combustion chamber will be discharged with a rise of a piston 144. In this way if a piston ^4 
reaches a top dead center, the exhaust air bulb 1 34 will be closed, an intake valve 1 32 will be opened 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/25/2006 



JP,2004- 100501, A [DETAILED DESCRIPTION] 



Page 19 of 23 



again, and it will return to a charging stroke. 

WithL engine 10 of this example, the control system is changed according ^ ^ ^^mm 
drawing 4 And as explained above, low loading conditions and heavy load conditions have realized 
Sv^enU ^consumption effectiveness, and discharge reduction of 

to coSence by carrying out premixing compression autohesion fire combustion. Moreover , jump- 
spS igSTon combSion to which premixing compression autohesion fire combust* flies and 
fghts a%ark on difficult super-low load conditions at gaseous mixture is P formed.^ ,n S 
hydrogen gas to gaseous mixture with the engine 10 of this example at this time - a pole - 
Combustion of thin gaseous mixture was enabled and this has realized improvem enr * fcd 
consumption effectiveness, and discharge reduction of an atmospheric pollutant also in super low 
S3 conations. Moreover since the usual jump-spark-ignition combustion is performed on a pole 
heavj load and quantity rotation conditions, it is possible to output power big enough. 

Of course it is necessary to supply to an engine the hydrogen gas used on super-low load conditions 
or h"a Sby a certain approach, filling up the high pressure ^.^^SST 
L and having supplied from the high pressure tank - if - the problem on the loading tooth space 
of a StSSe - the room of amelioration is further needed at various points such as a 
sunn Kent ThydTogen gas. However, in this example, as explained using drawing-! , using the 
Kfi^SSS 200, an organic hydrate is decomposed and hydrogen gas is generated For 
E reSon 8 " fs possible for points" such as a problem on a loading tooth space or — and a 
supplement of a raw material, to be improved, and to constitute the high engine system of 
practicality. Below, this reason is explained. 

FfrsMhe hydrogen gas generator 200 of this example decomposes an organic hydrate, and is 
eeneratinXiogen gas. If it carries out like this, since a lot of hydrogen gas can be generated from 
fhToreanfc hydraf e of few volume, the whole equipment can be miniaturized For example, it is one 
™iX.25£2 [used as an o'rganic hydrat. A decalin to five *^^SS^^ 
decalin can generate very a lot of hydrogen gas from very a small amount °"^J^~JJ le 
liquid to hydrogen gas being a gas. For this reason, the hydrogen gas generator 200 of this ^mple 
c rminiamrize 8 equipment Lnpared with the approach of filling up a high pressure tank with 
hydrogen gas, and does not need the big tooth space for loading. 

Moreover to decompose an organic hydrate and to generate hydrogen gas, then hydrogen gas can be 
uS as a system safe for whether yo/are Haruka compared with the case where a high pressure tank 
is filled up That is when a high pressure tank is filled up with hydrogen gas, risk of hydrogen gas 
begSic^ Tei hC around For example, if slack occurs into the connection part of piping under 
i?S£* o? vibratio/of an engine etc., gas leakage will arise from there. Es P?™"^ 
has a small molecule and has a possibility that having loosened slightly may also be connected with 
gas iS^AM^^SiJc. it is dangerous if such gas leakage produces hydrogen gas, since 
the ignition range is wide. 

Si me other hand, when decomposing an organic hydrate like thi ^^^^^^ 
eas the nart which serves as high pressure like a high pressure tank does not exist • And tnou g n ^ 
organic 5 has a large molecule for whether your being Haruka compared with hydrogen gas 
andThe Section part of piping etc. loosens slightly, this does not 

immediately Even when the metaphor organic hydrate has moreover leaked, hydrogen gas is not 
£^ y g^S2££^y P For example, hydrogen gas will not be generated if it is not under 
an elevated temperature 250 degrees C or more in the case of a decalin. Furthermore, even it it 
compared TandTsTeated by a certain hot surface, if a catalyst does not exist, hydroger .gas .snot 
generated rapidly Thus, in this example, since an organic hydrate is decomposed and hydrogen gas 
fs^tZ^P^ with the case where a high pressure tank is filled up with hydrogen gas, 
safety is improved greatly. 
[0112] 
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Moreover by the approach of decomposing an organic hydrate and generating hydrogen gas there is 
^soTadVantage mat a supplement of a raw material is easy. That is, smce an organic hydrate is a 
UquXh SESSt the social amenities for gasolines (the so-called infrastructure) as ^ For 
example although some gas tanks are usually established in the gas station if the organic hydrate 1S 
^SToSerfffic. [ thin ], it will become possible to fill up an organic hydrate m a gas station. 

Of course since the by-product other than hydrogen gas arises when an organic hydrate is 
d^oosed and hydrogen gas is generated, processing of this by-product is needed. However, since 
hvSn gasTs only S at the time of super-low load conditions and heavy load conditions as 
S2tiSd^bitTS«« not so many yields of a by-product. Namely, that the hydrogen gas of 
pole small quantity should just be added at the time of super-low load conditions since there is little 
f^ rsumption itself, since hydrogen gas is only added as charcoal at thjr timed ^avy*£ 
conditions this should just also add the hydrogen gas of few daily doses. Thus, in this example 
Tee there are never mlny additions of hydrogen gas, its yields of by-products, such as naphthalene, 



are also few 
[0114] 



Moreover, since the by-product produced in case hydrogen gas is generated is a it is 

adding to a gasoline and burning it and it is possible to process this. For example, although 
SKJe^S™ Ta by-product when a decalin is used as an organic hydrate, naphthalene , can be 
IdS a gasoline. Inaddition, since the octane value is usually higher than a ^^*J b ^ 
nroduct of organic hydrates, such as naphthalene, is burned with a gasoline, a knock is controlled 
and At can *£lZr™™™&™ performance by this. Furthermore, when carrying out premixing 
l^ ion fire Smbustion, it becomes easy to ^^^^^Z 
mentioned above, but if by-products, such as naphthalene, are added to the gasoline, it will become 
possible to control a knock. 
[0115] 

Vario^s°kinds a of modifications exist in the 1st example mentioned above. Below, these 

modifications are explained briefly. 

[0116] 

Se T l st ex^fm— above explained the naphthalene injection valve »ared 
in the inhalation-of-air path 1 2. On the other hand, as shown in drawing 3 it is good also as 
i^lSSLLe directly into a combustion chamber from the ^ 
Naphthalene has the property which will be solidified if temperature falls, in order to avoid 
Sfication, he naphthalene heater 21 8 is used and naphthalene is warmed (refer tc > drawjsgA )■ 
SowevS; tf naphthalene is injected directly into a combustion chamber there is an adva^age th* 
mere is no possibility of naphthalene being cooled, solidifying in the inhalation-of-air path 12, and 
depositing on the upstream of an intake valve 132. 

BuVsilice it can inject by the low pressure compared with the case where it injects to a combustion 
S^^i3^n«phn»lL in the inhalation-of-air path 12, the advantage that an injection 
system can be considered as a simple configuration is acquired. 
[0118] 

(2) The 2nd modification : ■ u*. ft™™ tv»» 

n the various examples mentioned above, by injecting and burning naphthalan exnlained as 
naphthalene injection valve 19 in the inhalation-of-air path 2 or a c0 ^ b ^ 
what processes naphthalene. However, it is good also as melting ^f^^W^fto 
example, as shown in drawing 14 , it is good also as supplying predetermined daily dose [ every J 
naphthalene to the gas tank 220 in which the gasoline is stored. Since it can inject like [ since 
naffene met fnto a gasoline / if this gasoline is fed to a fuel injection valve iSwJh a fuel pump 
222 ] the case where the usual gasoline is injected, naphthalene can be processed simple. 

Or iHs good also as forming separately the tank for melting naphthalene rather than supplying direct 
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naphthalene and melting it to a gas tank 220. DrawingJl is an explanatory ™" 
configuration which has a tank for melting such naphthalene. The gasoline in a gas tank 220 is 
nuS up with a pump 224, the tank 226 for mixing is supplied, and naphthalene is 
fank 226 for mixing and is melted by the gasoline. A fuel pump 222 feeds the gasoline into which 
3'toa fuel injection valve 1 5. If a gasoline is fed by the ^J^JjJ^ 
from a fuel oump 222 the gasoline of the part will be pumped up from a gas tank 220 and wi be 
fiTd ufMo^ve^ "n^thalene is supplied only for the daily dose corresponding to the gasoline 
filled up in this way to the tank 226 for mixing. 

She amount of gasolines of the tank 226 for mixing % ke P^ nst ™^ 

like this and a gasoline is filled up and the amount of gasolines in a gas tank 220 is changed sharply, 

is poSiMe tobe able to keep constant the concentration of the naphthalene which is dissolving in 
the gasoline, consequently to stabilize the combustion condition of gaseous mixture. 
[0121] 

fn tht" ^example mentioned above, the gaseous mixture containing hydrogen gas is lit by flying a 
p* fron a^gnlhTplug 136. Howevef, since hydrogen gas has the property ^ be easy to carry 
o^hea°surfece ignition, this property can be used and gaseous mixture can also be bumed as 
follows. 

Eg 16 is the sectional view showing the structure of the engine 100 as the e 
dkrljeltly in that the glow plug 138 is formed instead of the ^ toon P 1 ^ 3 ^^ 8 !^ 16 
mentioned above. A glow plug 138 is a kind of ceramic heater, and can heat the front face for the 
point formed with the ceramics to an elevated temperature by supplying power. 

In ttel st example, as mentioned above using drawing 11 , the time the hydrogen gas which injected 
aniTnjected hydrogen gas towards the crevice 143 formed in the piston-top surface reached near the 
fgnition plug 136 was chosen at its own discretion, and the spark was flown and was lit. On the other 
hX?n ?he g 2nd example, as the glow plug 138 is heated beforehand and it is shown in ton^ 
hvdrogen gas is injected directly toward a glow plug 138 from the hydrogen injection valve 14 It is 
eLy tfcaS out heat surface ignition of the hydrogen gas, and since the ignition range is wide as 
mXverSentioned above, it can be made to light easily by making the heating front face at the tip 
of a glow plug 138 contact. 

She hydrogen gas injected in the 2nd example to having flown the spark from the ignition .plug 
to suitable Ling according to the timing which injected hydrogen gas in the 1st example will be lit 
^rcontacH the tip of a glow plug 138, it becomes possible to be able to make it light certamly, as 
a result to burn gaseous mixture of it certainly. 

Or ftto good also as carrying out heat surface ignition of the hydrogen gas 

plug 138 embedding the accumulation member at the top face of a piston, and using the front face of 
£ accumulation member as a heating front face. Drawing 17 is the sectional view showing the 
structure of the engine 100 of such a modification. 

[^modification, a part of piston-top surface is formed of the '^^^S^S^ 
modification, this accumulation member 150 is formed in the piston 144 with the rare 
titanium alloy. In the engine 10 of such a modification, hydrogen gas is injected toward he 
accumulationmember 150 of a piston-top surface from the hydrogen ™^**™"£^% m 
flying a spark with an ignition plug 136 at the time of heavy load conditions. Since i * e ^™£ 0n 
member 1 50 is exposed to the gaseous mixture which burns in a combustion chamber, it stores heat 
of combustion and has become an elevated temperature. Therefore, if hydrogen ga* is injected 
toward this accumulation member 1 50, hydrogen gas can carry out heat surface i&WbMU «* 
compression autohesion fire of the gaseous mixture of a combustion chamber can be earned out. 
[0127] 
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Also in the engine 10 of such a modification, if hydrogen gas is turned to the accumulation member 
1 50 and injected, since hydrogen gas can be lit certainly [ always ], it becomes possible to carry out 
compression autohesion fire of the gaseous mixture of a gasoline and naphthalene certainly. 

As mentioned above, although various kinds of examples have been explained, this invention is not 
restricted to the example of all above, and can be carried out in various modes in the range which 
does not deviate from the summary. 

rBrief Description of the Drawings] , 
[Drawing 11 It is the explanatory view having shown notionally the structure of the engine which 
applied the premixing compression autohesion fire combustion system. 

[Drawing 21 It is the explanatory view showing the structure of the combustion chamber of an engine 

notionally in the 1 st example. . 

[DjawinejJ It is the flow chart which shows the flow of an engine operation control routine. 

mrawjng^ It is the explanatory view having shown notionally signs that the engine suitable control 

awroachVas set up, according to the combination of an engine speed and a target output torque. 

[Dra wing 51 It is the explanatory view having shown notionally signs that each map was memorized, 

according to various kinds of service conditions. ;^ tinn 

[Drawing 61 In super-low load conditions, it is the explanatory view having shown the injection 

timing of various fuels, valve timing, and ignition timing. _ ♦,-„,:„- 

[Drawing 7 1 In low loading conditions, it is the explanatory view having shown the injection timing 

of various fuels, and valve timing. . 

rPra wing 81 It is the explanatory view having shown notionally signs that earned out compression 

autohesion fire of the gaseous mixture, and it was burned in low loading conditions. 

[Drawing 91 In heavy load conditions, it is the explanatory view having shown the injection timing 

of various fuels, valve timing, and ignition timing. mlvtlir - 

mrawinglOl It is the explanatory view having shown notionally signs that the gaseous mixture 

containing hydrogen gas bumed and surrounding gaseous mixture was compressed. 

Srakng 1 U It is the explanatory view having shown notionally signs that earned out compression 

autohesion fire of the gaseous mixture, and it was burned in heavy load conditions. 

Pawfng l 21In a poll heavy load and quantity rotation conditions, it is the explanatory view having 

shown the injection timing of various fuels, valve timing, and ignition timing. 

[Drawing 131 It is the sectional view having shown notionally the structure of the engine in the 1st 

modification of the 1st example. u „,.;„« oV.^«m 

[Drawing 141 In the 2nd modification of the 1st example, it is the explanatory view having shown 

notionallv the structure for adding naphthalene to a gas tank. 

[Drawmg l SI In the 2nd modification of the 1st example, it is the explanatory view having shown 
notionally the structure for mixing naphthalene to a gasoline using the tank for mixing. 
[Drawing 1 61 It is the explanatory view showing notionally the structure of the combustion chamber 
of the engine in the 2nd example. i _i ^ 

[Drawing 171 It is the explanatory view showing notionally the structure of the combustion chamber 
of the engine in the modification of the 2nd example. 
[Description of Notations] 
1 0 — Engine 

12 - Inhalation-of-air path 

14 - Hydrogen injection valve 

15 ~ Fuel injection valve 

16 -- Flueway 

19 - Naphthalene injection valve 

20 — Air cleaner 
22 - Throttle valve 
24 - Electric actuator 
26 -- Catalyst 

30 - ECU 

32 - Crank angle sensor 
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34 ~ Accelerator opening sensor 

100 - Engine 

130 - Cylinder head 

132 - Intake valve 

134 — Exhaust air bulb 

136- Ignition plug 

138 - Glow plug 

140 Cylinder block 

142 - Cylinder 

143 - Crevice 

144 - Piston 

146 Connecting rod 

148 Crankshaft 

1 50 -- Accumulation member 

162,164 - Electric actuator 

200 - Hydrogen gas generator 

202 -- Raw material tank 

204 - Raw material pump 

206 - Dehydrogenation machine 

208 - Catalyst heater 

210 - Hydrogen separation container 

212 - Hydrogen tank 

214 ~ Naphthalene tank 

216 - Pressure sensor 

2 1 8 - Naphthalene heater 

220 - Gas tank 

222 ~ Fuel pump 

224 - Pump 

226 -- Tank for mixing 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



having shown nouonaUy the structure of .he engine whieh 
annlied the oremixing compression autohesion fire combustion system. 

SSSfSS the explanatory view showing the structure of the combustion chamber of an engine 

SSSa S. ^flowchart which shows the flow of an engine operation control routine. 
raSK"41 *e explanatory view having shown notionally signs that the engine suitable control 
SSfwi set up according to the combination of an engine speed and a target output torque. 
gSIl Itt toe 'explanatory view having shown notionally signs that each map was memorized, 

S Z^^T^Z^ explanatory view having shown the injection 

^O^t^^^ view having shown the injection timing 

^ato^view having shown notionally signs that carried out compression 
a^toh^sionfire of the gaseous mixture, and it was burned in low loading conditions 

I £ heavy load conditions, it is the explanatory view having shown the injection timing 
of various fuels, valve timing, and ignition timing. mixture 
rDrawine 101 It is the explanatory view having shown notionally signs that the gaseous mixture 
containing hvdrogen gas burned and surrounding gaseous mixture was compressed. 
SSjS It is ^explanatory view having shown notionally signs that earned out compression 
autohesion fire of the gaseous mixture, and it was burned in heavy load conditions. 
SrawSS I" a polfheavy load and quantity rotation conditions, it is the explanatory view having 
shown the injection timing of various fuels, valve timing, and ignition timing^ 
[DrSng 1 3] It is the secfional view having shown notionally the structure of the engine in the 1 st 

SSSSLon of the 1st example, it is the explanatory view having shown 
notionally the structure for adding naphthalene to a gas tank 

[D rawing 151 In the 2nd modification of the 1st example, it is the explanatory view having shown 

nolionally the structure for mixing naphthalene to a gasoline using the tank : foi •mixing 

[Drawing 16] It is the explanatory view showing notionally the structure of the combustion chamber 

SSSSSTt Is^r^ry view showing notionally the strueture of the combustion chamber 
of the engine in the modification of the 2nd example. 
[Description of Notations] 
10 - Engine 

12 - Inhalation-of-air path 

14 — Hydrogen injection valve 

15 - Fuel injection valve 

1 6 — Flueway 

19 - Naphthalene injection valve 

20 - Air cleaner 
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22 - Throttle valve 
24 Electric actuator 
26 Catalyst 
30 - ECU 

32 - Crank angle sensor 

34 - Accelerator opening sensor 



100 -- 


Engine 


130 -- 


Cylinder head 


132 - 


Intake valve 


134 -- 


Exhaust air bulb 


136 -- 


Ignition plug 


138 -- 


Glow plug 


140 -- 


Cylinder block 


142 -- 


Cylinder 


143 


Crevice 


144 -- 


Piston 


146 -- 


Connecting rod 


148 -- 


Crankshaft 


150 -- 


Accumulation member 



162,164 -- Electric actuator 

200 - Hydrogen gas generator 

202 - Raw material tank 

204 - Raw material pump 

206 ~ Dehydrogenation machine 

208 Catalyst heater 

210 - Hydrogen separation container 

212 ~ Hydrogen tank 

214 - Naphthalene tank 

216 - Pressure sensor 

21 8 - Naphthalene heater 

220 Gas tank 

222 - Fuel pump 

224 Pump 

226 - Tank for mixing 

[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2 ] 



http://www4.ipdI.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/25/2006 



JP,2004-100501,A [DRAWINGS] 



Page 2 of 12 



(a) 



136 , ) 



14 < 



(b) 




[Drawing.3] 



X 



X 



X 



sioo 

S102 

S104 
.$106 
.$108 



^...siio 




S112 



„ ^ S114 



..sue 



S1 18 



S120 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



7/25/2006 



JP,2004-1 00501 ,A [DRAWINGS] 



[Drawing 41 



■R 

m 

cm 



IDL ThN WAX 



Page 3 of 12 



[Drawing^] 
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[Drawing.6] 
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[Drawing 71 




[D rawin g 8] 
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[Drawing9] 




http://ww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



7/25/2006 



JP,2004- 100501, A [DRAWINGS] 
[Drawing 101 



Page 7 of 12 



[Drawing 1 1] 
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[ Drawin g 1 2] 
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[Drawing 1 61 
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[Translation done.] 
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